QUIENLE ANU 


» 
] New SERIES SUBSCRIPTION, $6. 
Vou. 100, No. 2603 Fripay, NovemsBer 17, 1944 SINGLE COPIES, a 


The Bausch & Lomb Spectrometer provides a 
quick and accurate method of qualitative analysis 
and approximate quantitative estimation which, 
in war work, has set the new high standards 
that will be the starting point for peacetime de- 
velopments in science, industry and education. 


Science: published weekly by The Science Press, Lancaster, Pa. 
Entered as second-class matter July 18, 1928, at the Post Office at Lancaster, Pa., under the Act of March $3, 1879. 


\ j 
fs 
| 
Ky) 


a 


2 SCIENCE—ADVERTISEMENTS 


Vou. 100, No. 2603 


Scientists Endorse 
A-PE-CO Accuracy 


Make Your Own A-PE-CO 
Photo-Copies! 


Scientific accuracy is yours when your copies are 
A-PE-CO photo-exact! Copies are ready in a 
jiffy—of pencilled data—lab notes—anything 
written, printed, drawn or photographed—on one 
or both sides. Easy-to-read A-PE-CO photo- 
copies can be made from articles in bound books, 
of which only one copy is available. Photo-copies 
of blueprints, eliminating tracing, are made 
quickly. Graphs, charts and tracings, too, are 
photo-copied with A-PE-CO. 


Legally Accepted Photo-Copies of 


eLetters Graphs eCharts Records 
e Blueprints Documents e Drawings e Pictures 


A-PE-CO “photo-exact” copies are permanent, 
easy-to-read, black-and-white records. Same-size 
copies up to 18”x 22” made easily and quickly. 
Mistakes are impossible. Any girl or boy quickly 
becomes expert. No technical training. Saves 
steno-copying, proofreading, drafting. No camera 
or film. No darkroom. Nothing to get out of 
order. Pays for itself quickly. 


This modern, versatile method assures accuracy 
in every department. It’s the new business 
habit. Immediate delivery. Send for folder 
today showing how you can use A~PE-CO. 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 


2849 N. Clark St. Dept. AV-114 Chicago 14, Illinois 


Representatives in principal cities. 
In Canada: Railway & Power Engineering Corp., Ltd. 


and Speed 
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Drying Microscope Slides 
Schleicher & Schuell Co. 
Plant and Lab: South Lee, Mass. 


Head Office: 116-118 West 14th St. 
New York 11, N. Y. 


Sample Storage Set: Keeps 100 samples 
(8 ml) in orderly arrangement, indexed; 
compact. Fine for organic preparations, 
reference samples. $3.25, complete, money- 
back guarantee. R. P. Cargille, 118 Lib- 
erty St., New York 6. 
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synthetic media employed in studies of nu- 
tritional requirements of bacteria. Supplied 
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As an added convenience to investigators 
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following supplements essential for most mi- 
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Chemicals that protect your car! 


Here ARE THREE CHEMICALS that you 
are probably better acquainted with from 
the way they act as anti-freeze in your car 
than from the way they look in print. 


These chemicals are manufactured in 
large quantities by CARBIDE AND CARBON 
Cuemicats Corporation. Uncolored, 
they are water-white. To the chemists, 
who must know what they will do in your 
car, they are compounds of carbon (the 
atoms of which are shown here in the 
molecular models in black), hydrogen 
(orange), and oxygen (blue). 

ETHYLENE ETHANOL and 
METHANOL are the bases of anti-freezes 
—and they help to. take one of the wor- 
ries out of winter for millions of motorists. 


TODAY AND TOMORROW 


Over the years, CARBIDE AND CARBON CHEM- 
ICALS CORPORATION and other Units of UCC, 
notably NATIONAL CARBON COMPANY, INC., 
have kept at their research—both in the labora- 
tory and on the road—for the constant improve- 
ment of anti-freeze and anti-rust protection for 
your car. This is an important reason why you 
can depend on the following whenever and wher- 
ever you find them: 


“Prestone” ethylene glycol-base anti-freeze. One 
“shot” gives all-winter protection. 

“Trek” methanol-base anti-freeze, which is again 
available to the extent that the production of 
methanol has caught up with its war-critical uses. 
“Blye-Flo” ethanol-base anti-freeze. Not being 
manufactured this year because ethanol (ethyl 
alcohol) has a bigger war job to do. 

Certain other anti-freezes formulated and manu- 
factured by Units of UCC for large national 
distributors. 

“Rustone”’ corrosion preventive which, when 
added to the water in a clean cooling system, 
inhibits the formation of rust. 


Car owners are invited to send for the booklet 
{O-11, “Manual of Cooling System Service.” It 
will be sent without cost or obligation. 
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.«+ helped make a miracle come true! 


The miracle is the mass production of penicillin—the 
new healing agent that is saving thousands of our fight- 
ing men from certain death due to deadly infection. 

Two short years ago, penicillin was a laboratory curi- 
osity. Today, it is being produced in ample quantities 
to meet our needs on every battlefront. ° 


The Westinghouse Sterilamp*—a slender electronic 
tube that deals sudden death to air-borne bacteria— 
played a vital part in this miracle of production. 


For Sterilamps are standard equipment in leading 


biological laboratories—protecting the precious Penicil- 
lium notatum mold from air-borne contamination that 
would destroy the curative powers of penicillin. 
Westinghouse Sterilamps also stand guard against 
contamination in bakeries, breweries, wineries, canneries, 
restaurants, chicken hatcheries, laboratories—wherever 
air-borne bacteria must be killed or controlled. 
Westinghouse Electric & Manufacturing Company, 
Pittsburgh 30, Pennsylvania. 
*Trademark Reg. U. S. Pat. Off. 
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USING A LITTLE LIQUID AIR and 
some warm water, Westinghouse en- 
gineers now “manufacture” pocket- 
sized clouds and snowstorms that 
would fit into your hat, to help the 
Westinghouse Research Laboratories 
speed development of more powerful 
electrical systems for American war- 
planes. In a glass flask not much big- 
ger than a milk bottle, artificial 
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test the effectiveness of electrical in- 
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craft systems, which weighs only 25 
pounds—less than 1/25th the weight 


new, thin-gauge Hipersil steel in 
transformer core. 


DONE WITH MIRRORS... To find 
out just what happens inside a 
steam turbine, Westinghouse re- 
search engineers worked out an in- 
genious system of mirrors — by 
which they actually photograph 
minute vibrations in turbine blades 
whirling at 350 miles per hour. Re- 
sult: important improvements in 
turbine blade design and greater in- 
surance against turbine failure. 


4 
ms, 
Sr 


SCIENCE—ADVERTISEMENTS 


WELCH METERS 


THE PRODUCT OF MORE THAN 50 YEARS EXPERIENCE 
IN BUILDING HIGH GRADE INSTRUMENTS 


A Few Members of 
the Welch Meter Family 


WRITE FOR OUR 
METER BOOKLET 
SHOWING MANY 
OTHER TYPES OF 


ELECTRICAL 
MEASURING INSTRUMENTS 


W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 
1517 Sedgwick Street Chicago 10, Illinois, U.S. A. 


Vou. 100, No. 2603 


| 
— 
— 
we 
rw 
q 
4 
4 


SCIENCE 


Vou. 100 Fripay, NOVEMBER 17, 1944 No. 2603 


The Science of Biology and the Future of Man: Pro- 
FESSOR ANTON J. CARLSON 437 


The Importance of Plants: PRoFESSOR WILLIAM J. 
ROBBINS 440 


Obituary: 
Raymond Royce Willoughby: Proressor HARoLpD 
SCHLOSBERG and OTHERS. Warren L. Beuschlein: 
Dr. H. K. BENSON. Recent Deatns 444 


Scientific Events: 
The Ceylon Association of Science; ‘‘Genera et 
Species Plantarum Argentinarum’’; The Minne- 
sota Academy of Science; The American Academy 
of Arts and Sciences; Meetings of Mathematicians ; 
The Presidency of the American Chemical Society ... 444 


Scientific Notes and News 446 


Discussion: 
Post-War Biology Rehabilitation: Proressor Ros- 
ERT CHAMBERS. The Conflict between Science and 
Biological Industry: Dr. V. E. SHELFoRD. Biolog- 
ical Field Work in Bolivia: NORMAN TAYLOR. Im- 
probability and Impossibility: Dr. B. W. Horren 449 


Scientific Books: 
Locomotion: Dr. C. R. CARPENTER. Steel in Ac- 
tion: DEAN BRADLEY STOUGHTON 451 


Special Articles: 
On the Rh and Other Blood Factors in Japanese: 
Dr. Ropert K. WALLER and Dr. PHILIP LEVINE. 
On the Specificity of Choline Esterase in Nervous 
Tissue: Dr. DAVID NACHMANSOHN and MorTIMER 
A. RoTHENBERG. Brain-Weight and Body-Weight 
in the Red Spider Monkey: DR. GEORGE CLARE ...... 453 


Scientific Apparatus and Laboratory Methods: 
Anti-Reticular Immune Serum: Its Action Demon- 
strated by Tissue Culture Technique: PROFESSOR 
CHARLES M. POMERAT and PROFESSOR LUDWIK 
ANIGSTEIN 456 


Science News 10 


SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science. Editorial communications should be sent 
to the editors of ScieNcr, Lancaster, Pa. Published every 
Friday by 

THE SCIENCE PRESS 
Lancaster, Pennsylvania 


Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the office of the permanent secretary in the Smithsonian 
Institution Building, Washington 25, D. C. 


THE SCIENCE OF BIOLOGY AND THE FUTURE OF MAN’ 


By Professor ANTON J. CARLSON 
UNIVERSITY OF CHICAGO 


THE title for my discussion is too formidable for 
me, and, I believe, for every other biologist, that is, 
if we propose to stick strictly to the known and the 
probable. However, I think the fundamental issue 
before us is the significance and the service of the 
science of biology in man’s future biologic, social and 
economic development. And that raises another fun- 
damental question. I think we are all agreed on this 
point: that understanding should be a significant 
factor for to-morrow’s man, both for him as an indi- 
vidual and for him as an effective factor in the social 
environment. The only question is—to what degree 
is it possible to bring this about? That is primarily 
a question of development of control by the higher 
centers of our nervous system, that is, the cerebrum, 
over the primitive lower center of the brain, the 


1 Abstract of an address given before the National 
Association of Biology Teachers on September 16, at the 
Cleveland meeting of the American Association for the 
Advancement of Science. 


hypo-thalamus. For biology of sub-human species 
and the history of man to date show that human 
actions have been determined more by the emotions, 
and the hypo-thalamus than by understanding, and 
reason based thereon. 

I think at this point we biologists should be more 
than ready to confess that our science, to-day and 
more so to-morrow, depends on our sister sciences, 
chemistry and physics. We advance or fall together. 
It is perfectly true that the old style descriptive biol- 
ogy, classification of species, ete., can be accomplished 
with little or no background or understanding of 
either chemistry or physics; but functional biology, 
dynamic biology, as it has developed in the last 50 
years and as it will further develop to-morrow, is very 
intimately dependent on parallel developments in the 
physical sciences. It is functional biology which con- 
stitutes and determines the behavior of man. This 
is the more difficult phase of biology. This is the 
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field of biology filled with most of the unknowns, the 
gaps and the guesses. But we, the teachers in this 
field, must obviously master the known and somehow 
present it to our students, children and adults, in 
such a way, if possible, that the understanding of 
the human machinery in health and in disease becomes 
a dynamic factor in human behavior. What I have 
said so far seems, to me at least, obvious. That we 
have not achieved this goal up to the present most 
of you will agree. When it comes to the question of 
how we can more rapidly approach this goal, there 
will probably not be an equal unanimity of views and 
opinions among us. 

In a recent national survey of the teaching of biol- 
ogy in the nation’s high schools, under the direction 
of Dr. Oscar Riddle of the Carnegie Institution, the 
conclusion was reached that a deplorable percentage 
of the teachers of biology in our high schools were 
poorly equipped to perform this function in a manner 
demanded by the needs of man. There are probably 
not enough of superior teachers to go around either 
in biology or in any other field of education, knowl- 
edge and training. As an excuse for this condition 
is frequently offered the fact of the over-all low 
salaries of high-school instructors attracting too few 
superior men and women into that field. This may 
be so, but I seriously doubt that those men and women 
who understand the necessity for and the fundamen- 
tal role of teaching, those people who would rather 
do or try to do this kind of service than any other 
thing, that these people are deflected from such 
course by a difference in remuneration of a few hun- 
dred or a few thousand dollars a year. It is, of 
course, true that the social status or prestige of any 
man or woman in our society is, unfortunately, deter- 
mined so largely by the yard-stick of salary and mate- 
rial wealth. Where this view prevails the high-school 
teacher becomes an insignificant member of society, 
indeed. But the conviction that we are performing 
an essential and significant task should outweigh all 
other considerations, and ultimately society will recog- 
nize our important work. 

There can be little doubt that for the fullest realiza- 
tion of the significance of biology for the future of 
man there must be much more serious consideration 
given in the high-school curriculum to human biology 
than is the case at present. And that means that 
much more fundamental attention must be given to 
the essentials of human biology in the training of the 
teachers for high-school positions in this field through- 
out the land. In a recent study of the impact of all 
the natural sciences on the college freshman in 16 
central states, including Ohio, I found according to 
the measures used that psychology and chemistry 
came first, zoology—third and human biology—last or 
eighth. This relation probably reflects the situation 


in the high school if not as to time in the curriculum, 
at least as to the scientifie quality of the teaching. 
I think you will agree that by tradition and regula- 
tions, there is a disproportion in the amount of atten- 
tion given to the “ten thousand more or less useful 
facts” as against the efforts towards understanding 
of the fundamentals that may guide man’s judgment 
and actions as to food, health and behavior towards 
his fellow man. 

Before entering on my last topic, I should like to 
make these two points, as it were, in passing: (1) 
The teacher of biology in our high school should gain 
some courage, confidence and ambition from the well- 
known fact that for two thirds of his pupils the high- 
school teaching of human biology is all the formal 
aid to the understanding of human biology that these 
boys and girls will ever receive. And even those high- 
school graduates who later enter college may go 
through the entire liberal arts college course without 
further exposition to the important fundamentals of 
human biology in health and disease; (2) the above 
point which I think nobody can question raises a 
further problem, namely, that of the urgent need in 
our country of adult education in the fundamentals 
of human biology. It is, of course, a fact that eduea- 
tion is never completed. New developments in human 
biology, health and disease go on at an accelerating 
pace in our times. Many adult fellow citizens never 
entered or completed even their high-school education. 
Most of the adult education in human biology now 
prevailing in our land is through advertising of foods, 
drinks, vitamins and other remedies by concerns pri- 
marily interested in greater sale of these products. 
Such advertising in the press and over the radio too 
frequently assumes the form of skilful weaving to- 
gether of facts and fancies to be artistic lying. 
Should we not consider the possibility of making 
every high school in our land the center for well- 
conceived and well-directed evening courses for adults 
in fundamental human biology? Such courses could 
be directed, and I believe would be directed, by our 
best teachers, even without additional pay. Visual 
aids to such adult education such as slides, motion 
pictures, suitable reading materials are available. 
We should not be discouraged by small registration 
to begin with, because serious educational efforts are 
in competition with entertainment in motion pictures 
and radio and at the start come out second best. 

Human biology can no longer be taught effectively 
solely by aid of the materials in the formalin jar 
supplemented by the best of books. Such effective 
teaching requires the aid of experiments, and demon- 
strations on living tissues, living organs, and living . 
animals under anesthesia. In some States that type 
of teaching is prohibited or limited by law, in other 
cases it is limited or prevented by custom or social 
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pressure. Some people do not yet admit that man 
is an animal. How are we to remove this handicap, 
except through more effective adult education in 
human ‘biology ? 

So far I have said little about biology in its bear- 
ing on the future of man. This phase of my talk will 
be largely a series of questions: 

I. All the present evidence indicates that the human 
beings now inhabiting the earth are one species, irre- 
spective of their color and form. But this knowledge 
has not yet succeeded in eliminating the ancient and 
ever-recurring superstition or belief in this or that 
“superior race.’ We admit superior individuals 
and, for varying times, superior families, but I know 
of no clear evidence of superior groups within the 
same species, given the same environment, food and 
educational opportunities. In many species below 
man it has been possible to breed, for specific forms, 
qualities and performance. Even if this was desirable 
for to-morrow in the case of man, it certainly has 
not been tried on a scientific basis up to date. So 
that, apart from the possibility of weakening our 
race to-morrow by the survival of too many of the 
inferior or less fit individuals, it is a futile pastime 
to tarry long with the question as to what extent the 
growing knowledge and possible control of heredity 
will benefit our race in the future. 

II. Can application of relative justice in national 
and international relations ever avert the (to me) 
insane destruction of the best in human lives and the 
valuable products of human toil which prevail in 
war? I am well aware that even some men and women 
who think (including some biologists) have held the 
view that war aids and improves the human race. 
There are others who take the opposite view. All we 
can say is, we have no controls. And that raises the 
question, assuming we biologists were permitted to 
teach: What can we teach on this issue? 

III. Nearly every activity of man (social, political, 
industrial) has an impact on and frequently a limit- 
ing factor in the dynamic biology of man. Thus: 

(a) In many industries we are face to face either 
with new chemicals injurious to man or with danger- 
ous concentrations of injurious chemicals. I have said 
earlier and I repeat here that in our so-called civilized 
countries, through industry and science, man is being 
exposed to new chemical environments by virtually 
turning the earth inside out at the rate to which man 
and other species in the past were seldom, if ever, 
exposed. The chemical poisons of our industrial 


civilization—what will they do over the centuries to 
our air, our soil, our waters and our human frame? 
Will biologie understanding and increasing medical 
knowledge cope with this problem to-morrow? 
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(b) Urbanization and industrialization pose prob- 
lems of housing and food, work and leisure, not pres- 
ent under the more primitive conditions which gov- 
erned the greater span of man’s evolution. This 
means that these phases of life become part of human 
biology to-morrow. Why not start studying them 
to-day? 

(c) Man of the stone age appears to have gained 
fair control over most of the larger predatory species 
competing with him for the control of the earth and 
a place in the sun. But the stone hammer and the 
flint spear head were poor weapons against the harm- 
ful and disease-bearing insects, and perfectly impo- 
tent against the myriads of man’s microscopic and 
sub-microscopie enemies. Modern biology, to-day’s 
preventative and corrective medicine, have gained 
some control over these injurious and deadly hordes. 
That may spell better health, better mental and phys- 
ical efficiency and more years of useful life for the 
man of to-morrow. But we can not be sure of these 
results because new and injurious factors may sneak 
in, as it were, through the back door of our civiliza- 
tion. One of these factors may be greater malnutri- 
tion, as all species, man included, tend to multiply 
beyond the limits of available foods for an optimum 
diet. When the check on over-population by disease 
is checked by medical science, can and will the man 
of to-morrow substitute understanding as a check on 
population inereases beyond the conditions for opti- 
mum living? Or will he resort to war? 

(d) The harder conditions of life in man’s past 
and the virtual absence of scientifie control of disease 
until yesterday unquestionably resulted in the earlier 
elimination of the weaker and the less fit members of 
our race. How is that important function for the 
race to be taken care of by and for the man of to- 
morrow? We can not answer this question now, for 
the simple reason that we do not know how soon and 
to what degree man’s action will be governed by 
understanding and the long view, rather than by the 
emotions of to-day and the taboos of yesterday. 

(e) Assuming increasing control of infectious dis- 
eases and a decrease in the prevalence of war and a 
not too rapid weakening of the human race by the 
reproduction and survival of the less fit, it seems clear 
that food will some day be the limiting factor of our 
numbers, if not of our health and efficiency, no mat- 
ter how much more understanding we may gain of the 
interior of the earth, of sub-atomic energy and of the 
super galaxies in the distant heavens. That means 
that agriculture and foods are clearly must items in 
the teaching of human biology to-morrow. But why 
wait till to-morrow? 
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THE IMPORTANCE OF PLANTS' 


By WILLIAM J. ROBBINS 
PROFESSOR OF BOTANY, COLUMBIA UNIVERSITY, AND DIRECTOR OF THE NEW YORK BOTANICAL GARDEN | 


Noruine I have to say here is new; all of it has 
been known for many years, some of it for a century 
or more. Yet I believe that the repetition from time 
to time of facts of fundamental import has its place. 
Even scientists can on occasion review with profit the 
broad significance of the material on which they spend 
their lives. One group of facts of the character I 
mention concerns the place occupied by plants in the 
life of man and the economy of nature. 


PLANTS THE BASIS oF LIFE 


Plants are the basis upon which all other life de- 
pends. In the last analysis they supply us with all 
the food we eat, they maintain the oxygen content of 
the air and they are the primary source of those im- 
portant accessory foods, the vitamins. Without plants 
we would starve to death, die of suffocation and expire 
from a combination of deficiency diseases. In addi- 
tion, plants are the chief means by which the energy 
of the sun is and has been in ages past caught and 
stored for us in usable form. Without plants fire 
would be unknown because there would be no wood or 
coal or petroleum to burn, and electricity—except as 
a natural phenomenon—would be at most limited to 
areas freely supplied with water power. 

The essential relation of plants to the food we eat, 
the air we breathe and the energy we dissipate with 
such reckless abandon is based on two of their charac- 
teristics. These are their ability to store the energy 
of the sun’s rays in sugar, starch, cellulose, oils, fats 
and other constituents of the plant body, and their 
ability to construct from simple and elementary sub- 
stances types of chemical compounds necessary for the 
existence of animals, including ourselves. 

The first of these powers, limited from a practical 
standpoint to plants which possess the green pigment 
chlorophyll, is the familiar process of photosynthesis 
in which the plant transforms water obtained from the 
soil and gaseous carbon dioxide from the air into 
sugar and oxygen. In the course of photosynthesis, 
which occurs only in the light, energy from the sun is 
stored in the product sugar and in the starch, wood, 
oils and fats or other organic substances constructed 
by living things from this sugar. The energy we 
obtain by burning coal, lignite, peat and petroleum was 
stored by the activity of plants in the dim past. It 
represents our capital stock of usable energy and once 


1 Address of the vice-president and chairman for 1943 
of the Section on the Botanical Sciences, American Asso- 
ciation for the Advancement of Science, Cleveland, Sep- 
tember, 1944. 


dissipated ean not be recovered. The energy in wood, 
sugar, plant and animal oils and fats released by burn- 
ing or by the metabolism of living things is that part 
of the sun’s energy stored in our time. This can be 
regenerated within a reasonable period by the activity 
of plants now growing. Other sources of power, water 
power, wind power, power from the tides, are minor in 
comparison with the energy which has been and is 
being stored by the photosynthesis of plants. 

The major features of this essential process were 
discovered and elaborated by Joseph Priestley, Ingen- 
housz, Boussingault and others over a period of about 
100 years beginning in 1771 and are taught in every 
course in botany and biology. The details of how 
chlorophyll works are, however, still unknown, and 
the basie and essential character of the process is not 
yet a part of our national thinking. If it were, the 
small group of men who are attempting to discover 
how photosynthesis occurs—that is, how plants store 
the sun’s rays—would receive more encouragement and 
assistance than they do, and in the discussions of the 
future of synthetic rubber made from petroleum we 
would see some consideration given to the wisdom, 
from the long view, of using petroleum in quantity to 
make something which can be produced from the air 
and water by the activity of plants. 

Perhaps the significance of photosynthesis for our 
mechanical age could be more clearly grasped if it 
were possible to prepare a balance sheet on the world’s 
store of available energy and the rate at which it is 
being dissipated. This can not be done. We can say 
that the coal and petroleum burned annually repre- 
sents a net loss of potential energy, and we can also 
say that in time, though not in what time, we will have 
to depend upon the energy fixed annually by plants 
unless some other source at present not at our com- 
mand, for example, atomie energy, is discovered and 
methods for its utilization devised. 

How much energy is fixed annually by plants? 
Abbot has estimated that the energy given off by the 
sun amounts to the equivalent of 4x 107° tons of coal 
annually, of which the earth intercepts a small frac- 
tion, the equivalent of 2x 10'* tons of coal. Accord- 
ing to Berle, plants fix each year 2.7 x 10"! metric tons 
of carbon, which is the equivalent of somewhere near 
3x10" tons of coal. If these figures are approxi- 
mately correct, then about 0.5 per cent. of that part 
of the sun’s energy which falls on the earth is caught 
annually and stored by plants. 

Another set of data leads to somewhat the same con- 
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clusion. Transeau calculated that 1.6 per cent. of the 
sun’s energy was utilized by a field of corn in Illinois 
during the 100 days of its growing season. Since for 
much of the rest of the year a corn field lacks vegeta- 
tion it would appear that something less than 1 per 
cent. of the sun’s energy annually reaching corn land 
in Illinois is fixed. In some parts of the tropics and 
other sections of the world where vegetation is active 
the year round this proportion would be larger; on 
the other hand, in the arctic, in deserts and a consider- 
able part of the ocean it would be much less. We may 
be justified, therefore, in assuming that the annual 
energy fixation of plants approximates the equivalent 
of 3x 101 tons of coal. 

This astronomical figure is at first sight quite com- 
forting, particularly when we learn that in energy 
value it is over 200 times the coal and oil burned in 
1938. The difficulty is that most of this annual income 
is not used. Wood, aleohol produced in fermentation 
and plant waste plays but a minor part in furnishing 
heat or mechanical energy because of their inconven- 
ience, expense or lack of adaptability to modern 
machinery. 

Berle has reported a method by which motor fuel 
equal in many respects to petroleum can be produced 
from cellulose, starch, sugar and other carbohydrates, 
thus offering the possibility of replacing our stock of 
usable stored energy by utilizing part of the current 
day-to-day income. Carbohydrates only can be used 
by Berle’s method; lignin, protein, oils and fats are un- 
suitable as crude materials. However, if all the earbo- 
hydrates in all the plants were used as Berle suggests, 
and this is obviously impracticable, we would have but 
6 times the present annual consumption of petroleum 
and less than 2 times the equivalent of the annual 
world consumption of petroleum and coal. If all the 
world used coal and petroleum as we did in this 
country in 1942, the total energy fixed by plants would 
be but 25 times that dissipated and all the ecarbohy- 
drates made each year would yield about one third the 
amount the world would need. 

Two years ago the National Science Fund asked a 
representative group of outstanding scientists to list 
the problems with which scientific research should be 
concerned in the post-war era and on which special 
emphasis should be placed. Future sources of energy 
stood third on the list. Its importance was surpassed, 
in the judgment of these men, only by the analysis and 
study of human behavior and the general field of 
medical problems. 

I shall not linger long on the second characteristic 
of plants so necessary for the existence of other life 
on this planet; that is, their ability to construct from 
simple and elementary substances types of chemical 
compounds essential for animals. Their capacity for 
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making sugar from carbon dioxide and water, con- 
structing amino acids from inorganic nitrogen and 
organic-carbon compounds and for synthesizing vita- 
mins enables us to live. Plants are able chemists and 
there is no substitute for them. 


PLANTS AND RESEARCH IN SCIENCE 


It would seem perhaps appropriate to terminate a 
discussion of the importance of the plant kingdom 
after having pointed out the essential relation of 
plants to our sourees of energy and the dependence 
of all life on their existence. However, plants do more 
than fill our stomachs, warm our bodies and help us 
to go quickly from here to there. For example, plants 
are useful for the investigation of problems in science. 
For this purpose they have certain advantages. They 
can be grown in large numbers, and we have no com- 
punction in destroying them in quantity if it is desira- 
ble for the purposes of the research. Their firm, well- 
delineated cell walls, general structure and methods of 
reproduction make them well adapted to the investi- 
gation of certain kinds of problems, and their infinite 
variety in morphology and physiology offers oppor- 
tunity to select an organism best fitted to serve as 
experimental material for attack on a particular 
question, 

The study of plants played a major part in the 
development of our knowledge of cells and the formu- 
lation of the cell theory. Cells were first deseribed by 
Robert Hooke in 1665 from charcoal, cork and other 
plant tissues. The discovery of the nucleus is gen- 
erally ascribed to Robert Brown, botanist, who made 
his announcement in 1831. The first careful deserip- 
tion of cell division we owe to the botanist Hugo von 
Mohl, who introduced the term protoplasm in its pres- 
ent sense. Chromosomes were figured by the botanist, 
Anton Schneider, in 1873 and first adequately de- 
scribed by Strassburger in 1875. 

In many other directions we find that research with 
plants has led to fundamental discoveries. The in- 
vestigations of Payen and Persoz in 1833 on the dia- 
statie activity of germinated barley opened the door to 
the field of enzymes. Mendel’s laws, the foundation of 
our understanding of heredity and genetics, were dis- 
covered by experimenting with peas. The idea of 
hormones was first presented by the botanist Sachs in 
1880. The essential nature of the so-called minor 
essential mineral elements, for example, manganese, 
copper and zine, was demonstrated by Bertrand and 
his coworkers for the black mold Aspergillus niger 
considerably before their importance in animal nutri- 
tion was recognized. The discovery of the nature of 
virus diseases to which belong the agents responsible 
for smallpox, yellow fever, influenza, poliomyelitis, 
virus pneumonia, foot and mouth disease, hog cholera, 
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rabies and many other afflictions of man, animals and 
plants began with experiments by Iwanowski in 1892 
on the mosaic disease of tobacco and was completed by 
Stanley in 1935 by the isolation from tobacco afflicted 
with mosaic of the active agent as a nucleo-protein of 
high molecular weight. The influence of day-length 
on reproduction was demonstrated for plants by 
Garner and Allard some years before the correlation 
of reproductive activity in animals and day-length was 
investigated. 

Perhaps nowhere is the importance of work with 
plants for scientific objectives of general application 
demonstrated better than that which has been carried 
on with yeast. Pasteur’s investigations on fermenta- 
tion contributed in a major way to the germ theory of 
disease and to his later discoveries in the field of medi- 
cine. Investigations on the chemical changes induced 
in carbohydrates by yeast have had an immense influ- 
ence on our knowledge of respiration and the inter- 
mediary metabolism of carbohydrates in animals, in- 
cluding man. At least two vitamins, pantothenic acid 
and biotin, were discovered from a study of yeast. 

Many other examples could be cited illustrating the 
importance of research on plant material. What I 
have said, however, will suffice to show that the study 


of plants has given us in the past, as it will in the — 


future, concepts of general significance in biology, a 
knowledge of principles applicable to other living 
things, including ourselves. 


RECREATIONAL VALUE OF PLANTS 


I scarcely need call your attention to the recreational 
value of plants. The opportunity to enjoy flowers, 
shrubs and trees acts as an antidote for the artificiality 
and tension of city life, relieves the drabness and mo- 
notony so frequently associated with existence in a 
small town or in the country, and satisfies a deep-seated 
desire in all of us. It can not be expressed in units of 
value, though it has been recognized in art, poetry, 
architecture and design since the beginnings of re- 
corded history. I see it evidenced by the thousands of 
films exposed by a part of the million or more people 
who visit the New York Botanical Garden annually; 
by the letters which come to my desk from those who 
feel impelled to tell me “the great pleasure it is to 
wander through flower gardens and conservatories and 
to spend quiet, peaceful, restful hours in the grounds,” 
to quote from one of them; by the nearly 150,000 
people who in 1938 attended the International Flower 
Show in the Grand Central Palace in New York City 
between Monday noon and the succeeding Saturday 
night with an admission charge of $1.10; by the uni- 
versal interest in gardening and the numerous organi- 
zations associated with it, Garden Clubs, Rock Garden 
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Society, Iris Society, Dahlia Society, Herb Society, 
Rose Society, Begonia Society, Succulent Society and 
so on; by the elaborate gardens maintained by the 
wealthy and the plants raised on window sills in 
country kitchen and city apartment. 

Some one has said that gardening and a love of 
gardens are essential components of a full, sane and 
rounded life, and traffic with the soil and the green 
things that grow from it is one of the noblest and 
most healthful associations man may adopt. To own 
a bit of ground, dig it with a spade, plant seeds and 
watch them grow is a most satisfying thing, and fond- 
ness for such activity often comes back to a man after 
he runs the round of pleasure and business. As Henry 
Ward Beecher once wrote, every book which inter- 
prets the secret lore of fields and gardens, every essay 
that brings us nearer to an understanding of trees and 
shrubs and even weeds is a contribution to the wealth 
and happiness of man. 

A garden gives the possessor fruit, vegetables and 
flowers; it also teaches patience and philosophy, paci- 
fies and heals the body and the mind. This is recog- 
nized in the employment of gardening in occupational 
therapy by hospitals and prisons, a practice which has 
been used successfully and is increasing. This was not 
always so. Oscar Wilde, writing of his own experi- 
ence in an English jail, said: 


But neither milk-white rose nor red 
May bloom in prison air 

The shard, the pebble and the flint 
Are what they give us there 

For flowers have been known to heal 
A common man’s despair. 


At the New York Botanical Garden some years ago 
we received an anonymous gift of money from an indi- 
vidual who stated that it was sent because the oppor- 
tunity of enjoying the plantings in the Garden had 
prevented self-destruction. If one person was im- 
pelled to express his appreciation in this fashion there 
must have been many others less articulate or with 
smaller need who have felt the influence of plants in 
times of stress. I believe that in the brave post-war 
world many are now planning, gardening will be recog- 
nized and given an important place because of its 
occupational and spiritual values. 

May I add a word of caution. We need nothing but 
our senses to enjoy the beauty of flowers, but the 
deeper satisfaction of knowing them and growing them 
requires a breadth of knowledge and experience sur- 
prising to the uninitiated. So long as any man out of 
employment is considered to be a capable gardener, 
and seed catalogues are looked upon as adequate texts, 
gardening is likely to be a series of disappointments 
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which only the persistent will survive. Gardening as 
a profession requires training, practice and a body of 
special information, as other professions do, and the 
amateur, whether individual or corporate, does well 
to look to the professional for guidance and for help. 
The Royal Botanic Gardens at Kew and at Edinburgh 
as well as similar institutions on the continent have 
long recognized gardening as a profession and have 
conducted courses of instruction in theory and prac- 
tice. In this country few institutions have as yet con- 
cerned themselves with this aspect of education, though 
in the post-war period there is going to be a consider- 
able need for it. 


EconoMic IMPORTANCE OF PLANTS 


Every one recognizes the economic importance of 
the common field crops, wheat, oats and corn, of the 
vegetables and fruits and of lumber. These are items 
in our everyday living. Not every one realizes, how- 
ever, how many other products are obtained from 
plants. They are the source of linseed oil, corn and 
coconut oil, turpentine, lacquer, varnish and resin, 
coffee, tea and other beverages, perfumes, flavorings 
and spices, drugs and insecticides, paper, cordage and 
clothing, cellulose for artificial silk and a hundred 
other useful products. The plant extractives industry 
alone, ineluding drugs and flavorings, probably 
amounts in the United States to between 100 and 160 
million dollars annually. It took a war, a war which 
cut us off from normal supplies, to make us appreciate 
how much our economy and our comfort and conveni- 
ence depend upon many of these plant products from 
distant places. Rubber and quinine are two of the 
most generally known, but there are many others, for 
example, the sponge of the luffa gourd, the insecticide 
pyrethrum, chicle for chewing gum, the drug ergot, 
agar agar and cork. And yet in spite of the varied 
materials we now obtain from plants the potentialities 
of the plant world are but partially explored. What 
might be called economic botany is largely an inheri- 
tance from our untutored ancestors who obtained their 
information over the centuries by trial and error. 
Very little systematic effort has been made to explore 
the plant kingdom with the idea of exploiting products 
as yet unknown or unused. The wide contacts brought 
through this war to hundreds of thousands of our 
young men, many of them already trained in science, 
may result in new and important uses for plants. The 
opportunity exists because not only are familiar 
plants incompletely investigated, but there are con- 
siderable areas of the earth botanically unexplored and 
thousands of species of plants still unknown to science. 
Any one of them might become as important to us as 
Penicillium notatum, 
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I ean not close this discussion of the economic 
aspeets of plants without referring to their importance 
in disease and decay. It is not my intention, however, 
to discuss bacteria, yeasts and molds as causes of dis- 
ease in other plants and in animals and man nor to 
elaborate on their relation to decay except to call 
attention to the importance of the fungi in rotting 
wood and cloth, molding food, short cireuiting electri- 
cal instruments and deteriorating optical equipment in 
the tropics. Although those of us who live in the 


temperate zone are acquainted with the fungus rots of 
telephone poles, railroad ties and house timbers and 
the minor losses from mildewed curtains or moldy 
food, we have little conception of the destructiveness 
of molds in the moist tropies. 
matter of major concern. 


Their control is a 


Another way in which plants contribute to our eco- 
nomic system is through the association of miero- 
organisms in the formation of various products, for 
example, cheese which depends upon the activity of 
the laetie acid and other bacteria and various molds; 
beer, wine and other fermented liquids produced by 
yeast; sauerkraut, vinegar, soy sauce and many others 
less well known or desirable. Bacteria, yeasts and 
molds as we learn to know them better are increasingly 
used for producing specific chemical compounds which 
are beyond the skill of the laboratory worker or which 
can be made more cheaply by the microorganism. 
Alcohol, acetic acid, acetone, glycerine, citric acid, glu- 
conic acid and riboflavin are some of these compounds. 
The most recent and illustrious addition to this list is 
of course penicillin. 

“Botany,” said Thomas Jefferson, “I rank with the 
most valuable sciences whether we consider its sub- 
jects as furnishing the principal substances of life to 
man and beast, delicious varieties for our tables, re- 
freshments from our orchards, the adornment of our 
flower-borders, shade and perfume of our groves, 
materials for our buildings or medicaments for our 
bodies.” 

Jefferson wrote these words in 1814. Priestley had 
but recently demonstrated that plants produce oxy- 
gen; the uniqueness and importance of photosynthesis 
was still to be recognized; coal and petroleum were 
still to be developed; vitamins and amino acids, the 
relation of plants to them and their importance in 
animal nutrition were unknown; rubber was a play- 
thing; the relation of bacteria and molds to disease 
and decay was still to be discovered and penicillin was 
a long way in the future. Thomas Jefferson estimated 
the importance of plants on the basis of the knowledge 
about them available in 1814. What would he have 
said to-day? 
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RAYMOND ROYCE WILLOUGHBY 

Raymonp Royce WiLLouGHey died at his home in 
Riverside, R. I., on October 3, 1944. He left his 
wife, Miranda Willoughby, and four children. At 
the time of his death he was chief of the Division of 
Research and Statistics in the (R. I.) State Depart- 
ment of Social Welfare. He is better known to read- 
ers of Science for his many publications in the field 
of psychology, and for his work with the Psychologi- 
cal Abstracts. 

Dr. Willoughby was born in New Haven, Connec- 
tieut, on April 20, 1896. He received the degree of 
Se.B. from Massachusetts Agricultural College in 
1919. He studied for a time at Harvard, and then 
went to Stanford, where he received his A.M. in 1923 
and his Ph.D. in 1926. He was then appointed asso- 
ciate editor of the Psychological Abstracts, which had 
just been started by the American Psychological As- 
sociation. He served in this capacity until 1940, when 
he resigned to accept his research position. During 
this period of 14 years he also held the title of research 
associate, first at Clark and then at Brown, when the 
editorial office moved to that institution. 

Dr. Willoughby’s first publication was with L. M. 
Terman, in the famous “Genetic Studies of Genius.” 
Many of his later publications show the influence of 
Terman’s instruction, for they were concerned with 
statistical analyses of familial characteristics. But 
his research interests soon spread to other fields, espe- 
cially that of emotional adjustment. His Clark Re- 
vision of the Thurstone Personality Inventory is 
widely known. Less well known is his individual 
work in the same field. Friends came to him with 
their personal problems, and found that they them- 
selves could work out the solutions in the presence 
of a sympathetic listener. Dr. Willoughby found 
this work very satisfying, and soon learned to guide 
the discussion to the heart of the problem by an 
occasional question. Dozens, perhaps hundreds, of 
his friends owe much to this sympathetic help. He 
soon realized that he could contribute most to human 
happiness by helping key people, as teachers and 
ministers. During his last two years he had this 
opportunity. He became associated with a group of 
ministers, and taught them his methods of helping 
people with their problems. He felt that this work 
was the most important thing he had ever done. 

1 Jour. Abn. and Soc. Psychol., 26: 125-130, 1931. 
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Thus, although he died in mid-life, he will live in the 


work of others. CLARENCE H. GraHAM 


J. McVicker Hunt 
Water S. HuntTER 
HAROLD SCHLOSBERG 


WARREN L. BEUSCHLEIN 

Warren L. BEvuSCHLEIN, professor of chemical 
engineering at the University of Washington, Seattle, 
died on September 15, at the age of forty-nine years. 
Professor Beuschlein was graduated from the Cali- 
fornia Institute of Technology in 1920 and received 
the M.S. and Ch.Eng. degrees from the University 
of Washington in 1925 and 1935, respectively. From 
1919 to 1922 he was chemical engineer and plant man- 
ager of the American Nitrogen Products Company. 
In 1922 he came to the University of Washington as 
instructor in chemical engineering and in 1937 became 
professor of chemical engineering. He was one of 
the first to carry on studies in the hydrogenation of 
coal and was active in the problems of the pulp and 
paper industry, charcoal production and wood prod- 
ucts. During the war he served as senior gas officer 
for the City of Seattle. i. 

UNIVERSITY OF WASHINGTON, 

SEATTLE 
RECENT DEATHS 

Dr. GeorGe Davin BirKkuorr, Perkins professor of 
mathematics at Harvard University from 1935 to 1939, 
dean of the faculty of arts and sciences, died on No- 
vember 12 at the age of sixty years. 

Dr. Max BerGMann, biochemist, member of the 
Rockefeller Institute for Medical Research, died on 
November 7. He was fifty-eight years old. 

Dr. Irvine Harpesty, professor emeritus of anat- 
omy of Tulane University, died on November 7 at the 
age of seventy-eight years. 

Dr. Harry VAuGHN Haran, principal agronomist 
of the U. S. Department of Agriculture, died on No- 
vember 6. He was sixty-two years old. 

JAMES ADRIAN BizzELL, professor emeritus of soil 
technology of Cornell University, died on November 1. 
He was sixty-eight years old. 

Dr. THomas Frencn, professor emeritus of 
engineering drawing of the Ohio State University, 
died on November 2 at the age of seventy-three years. 


SCIENTIFIC EVENTS 


THE CEYLON ASSOCIATION OF SCIENCE 

Ir is reported in Current Science, India, that the 
Ceylon Association of Science was formally inaugu- 
rated on July 29 at a meeting held at the University 


of Ceylon. The association is designed closely on the 
lines of the British Association for the Advancement 
of Science and the Indian Science Congress. The ob- 
jects of the association are the advancement of pure 
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and applied science in the Island, the holding of an 
annual session and the dissemination of scientific 
knowledge. Membership in the association consists of 
three classes: foundation members, sessional members 
and student members. 

D. N. Wadia, mineralogist of the Ceylon Govern- 
ment and a former president of the Indian Science 
Congress, was elected general president of the asso- 
ciation, and Dr. V. Gabriel, senior surgeon, General 
Hospital, Colombo, was chosen the president-elect. 

For the purpose of discussion at the annual session 
the following sections have been formed: (1) Medical 
and Veterinary Sciences, President, Professor W. A. 
E. Karunaratne; (2) Agriculture, President, Dr. R. 
V. Norris; (3) Engineering, President, Professor R. 
H. Paul; (4) Natural Sciences, President, The Very 
Reverend Fr. M. J. Le Goe; (5) Physical Sciences, 
President, Professor A. Kandiah. Officers for an ad- 
ditional section, in which psychology, social sciences 
and education will be included, had not yet been 
elected. 

It is proposed to hold the first session of the asso- 
ciation as early as possible in the coming year. 


“GENERA ET SPECIES PLANTARUM 
ARGENTINARUM” 


THE first volume of this great projected work ap- 
peared late in 1943 under the editorship of Dr. 
Horacio R. Descole, director of the Instituto Lillo of 
the University of Tucuman, and published by Guil- 
lermo Kraft Ltda., Buenos Aires. An elephant folio 
of three hundred and seventeen pages with four-inch 
margins, bound in natural finished buckram, its for- 
mat and typography are somewhat in the classical 
tradition of such works as “Flora Brasiliensis.” 
Volume I contains comprehensive treatments of the 
Argentine representatives of three families: the Zygo- 
phyllaceae, by H. R. Deseole, C. A. O’Donell, and A. 
Lourteig; the Cactaceae, by A. Castellanos and H. V. 
LeLong, and the Euphorbiaceae, by A. Lourteig and 
C. A. O’Donell. One hundred and eight pages of 
line drawings, ten pages of colored plates and fifteen 
pages of photographs with twenty distributional maps 
illustrate and supplement the discussions of these 
families. Appended are eleven colored plates of 
“Teones Plantarum Argentinarum.” 

Dr. Descole informs me that Volumes II and III 
will be published this year, one of them dealing ex- 
clusively with Argentine Gramineae by Dr. Castel- 
lanos. Additional volumes are in preparation. Ap- 


parently contributions by foreign botanists will, in 
certain instances at least, be included since the treat- 
ment of the genus Nicotiana is to be prepared in this 
laboratory. 

The character and quality of the first volume of 
this outstanding contribution to South American 
botany is a tribute to the stature and maturity which 
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plant taxonomy and geography have attained in 
Argentina and to the enthusiasm and scholarship of 
Dr. Descole and his associates in the Instituto Lillo. 


T. H. GoopsPeep 
UNIVERSITY OF CALIFORNIA 


THE MINNESOTA ACADEMY OF SCIENCE 

Due to conditions brought about by the war the 
customary fall meeting and outing of the Minnesota 
Academy of Science have been dispensed with again 
this year. 

The twelfth annual meeting convened on April 22 
at the University of Minnesota. The following officers 
were elected for the year 1944-45: President, Dr. 
Charles Sheard, Mayo Foundation, Rochester; Vice- 
president, Dr. John EK. Anderson, University of Min- 
nesota; Councilor, 1944-1948, Sister Magna Werth, 
College of St. Benedict, St. Joseph. As retiring pres- 
ident of the academy Dr. George A. Thiel, University 
of Minnesota, became a member of the council for two 
years. 

At the general morning program of the annual 
meeting three papers dealing especially with the post- 
war era were read. 

The afternoon was devoted to the programs of the 
various sections. Dr. Dwight E. Minnich, of the de- 
partment of zoology of the University of Minnesota, 
was chairman of the Section for Biological Science, 
at which nine papers were presented. Seven papers 
were read before the Section for Physical Science, with 
Andrew Hustrulid, agricultural engineering, Univer- 
sity Farm, St. Paul, presiding. O. A. Nelson, Central 
High School, St. Paul, was chairman of the Section 
for- Science Education, where five papers were read. 
The Section for Social Science, of which Dr. Lowry 
Nelson, sociology, University Farm, St. Paul, was 
chairman, heard reports from seven men of the Uni- 
versity of Minnesota staff on “The Impact of the War 
on Red Wing, Minnesota.” These men and others 
are making a comprehensive study of Red Wing as it 
has been affected by the war. 

Tallies at the registration desk indicated an atten- 
dance of over 160. 

Simultaneously the Minnesota Junior Academy of 
Science held its seventh annual meeting. The newly 
elected officers were: President, Miss Jean Drum, 
North High School, Minneapolis; Vice-president, 
Bruce Clark, St. Cloud Technical High School; 
Secretary-Treasurer, Miss Theresa Mulrean, St. Cloud 
Technical High School. Wesley Zimmerman, Paynes- 
ville High School, and Jack Anderson, Stillwater 
High School, were chosen for American Association 
for the Advancement of Science awards for 1944 be- 
cause of their meritorious work in science. Ten 
papers were presented at the morning session. The 
afternoon was devoted to observing science exhibits, 
the showing of science movies and a tour of the Nat- 
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ural History Museum of the University of Minnesota 
conducted by William Kilgore, curator. 
April 21, 1945, has been selected as the date for the 
next annual meeting of the academy. 
JoHN W. Moorz, 
Secretary 


THE AMERICAN ACADEMY OF ARTS AND 
SCIENCES 

At a meeting of the American Academy of Arts and 
Sciences, held at Boston on the evening of November 
8, a symposium ‘was presented on “Blood and Blood 
Derivatives in War and Peace” at which the following 
papers were read: 

‘*Blood Is a Very Special Juice’? (—Goethe, Faust), Dr. 
Edwin J. Cohn, 

‘*The Use of Blood and Blood Derivatives in Medicine,’’ 
Dr. Charles A. Janeway. 

‘«The Use of Blood Derivatives in Surgery,’’ Dr. Frane 
D. Ingraham. 

This report by members of the faculty of the Har- 
vard Medical School concerned chemical, clinical and 
immunological work carried on by a large group of 
investigators whose cooperative endeavors during the 
war have greatly advanced knowledge regarding blood 
and its uses. The research has been carried forward 
with the cooperation of the National Research Council, 
the American Red Cross, the Massachusetts Antitoxin 
and Vaccine Laboratory, and other agencies and in- 
stitutions, under contract as recommended by the Com- 
mittee on Medical Research, between the Office of Sci- 
entific Research and Development and Harvard Uni- 
versity. 

There was an exhibit of the blood and blood deriva- 
tives that are being distributed to the Armed Forces. 


MEETINGS OF MATHEMATICIANS 

Tue fifty-first annual meeting of the American 
Mathematical Society will be held at the Museum of 
Science and Industry, Chicago, on November 24 and 
25, in conjunction with meetings of the Mathematical 
Association of America. 

Sessions of the society will begin on Friday at 2: 00 
P.M. and continue through Saturday afternoon. Ses- 
sions of the association will be held on Saturday eve- 
ning and Sunday morning. All sessions will be held 
in the west lecture hall of the museum. 

The eighteenth Josiah Willard Gibbs Lecture will 
be given on Friday at 7:45 p.m., by Professor John 
von Neumann, of the Institute for Advanced Study, 
Princeton, N. J. The title of this lecture is “The 
Ergodic Theorem and Statistical Mechanics.” 
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On Saturday at 2: 00 p.m., by invitation of the Pro- 
gram Committee, Professor Will Feller, of Brown 
University, will deliver an address on “Limit Theorems 
in the Theory of Probability.” 

The annual business meeting and election of officers 
will be held on Saturday at 9:30 a.m. Following this 
the winner of the Cole Prize in Algebra will be an- 
nounced and the recipient will give a résumé of the 
prize-winning memoir. 

The Board of Trustees will hold its regular annual 
meeting at 6:00 and the council will meet at 9:00 
P.M. on Friday at the Hotel Windermere Kast. 

There will be a dinner for the two organizations 
and their guests at 6:00 p.m. on Saturday at Hotel 
Windermere West. 


THE PRESIDENCY OF THE AMERICAN 
CHEMICAL SOCIETY 

ELEVEN representatives of science and industry have 
been placed in nomination for the presidency of the 
American Chemical Society. The candidates were pro- 
posed by the local sections of the society, of which 
there are a hundred and six in all parts of the country, 
The choice will be made by mail ballot of the 40,000 
members of the society. The nominees are: 


Dr. Leason H. Adams, director of the Geophysical Lab- 
oratory, Carnegie Institution of Washington; Colonel 
Bradley Dewey, president of Dewey and Almy Chemical 
Company, Cambridge, Mass., formerly Rubber Director; 
Dr. Gustav Egloff, director of research of Universal 
Oil Products Company; Dr. Clifford Cook Furnas, di- 
rector of the Airplane Division Research Laboratory of 
Curtiss-Wright Corporation, Buffalo, N. Y.; Dr. Milton 
Harris, director of research at the Textile Foundation, 
National Bureau of Standards, Washington, D. C.; Dr. 
Joel Henry Hildebrand, dean ‘of the College of Letters 
and Science at the University of California; Dr. W. 
Albert Noyes, professor of chemistry at the University of 
Rochester; Dr. Walter A. Schmidt, president of the West- 
ern Precipitation Corporation, Los Angeles; Dr. Eugene 
Paul Schoch, professor of chemical engineering at the 
University of Texas; Dr. Lee Irvin Smith, professor and 
chief of the Division of Organic Chemistry of the Uni- 
versity of Minnesota; Dr. Charles Allen Thomas, central 
research director, Monsanto Chemical Company, Dayton, 
Ohio. 


The nominee who receives the largest vote will be- 
come president-elect on January 1, 1945, and presi- 
dent on January 1, 1946. Professor Carl Shipp Mar- 
vel, of the University of Illinois, the present presi- 
dent-elect, will assume the presidency on January 1 
next, succeeding the late Thomas Midgley, Jr. 


SCIENTIFIC NOTES AND NEWS 


Aw Associated Press dispatch from Stockholm dated 
November 9 reports that the Nobel Prize in physics 
for 1943 has been awarded to Dr. Otto Stern, research 


professor of physics at the Carnegie Institute of Tech- 
nology, Pittsburgh, who has now leave of absence 
to enable him to engage in research for the Govern- 
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ment. The prize for 1944 has been awarded to Dr. 
Isidor Isaac Rabi, professor of physics at Columbia 
University. The prize in chemistry has been awarded 
to Dr. Georg Hevesy, of Copenhagen. The committee 
reserved the prize in chemistry for 1944 for possible 
award next year. 


THE Gorgas Medal for distinguished service as an 
officer of the Medical Corps, United States Navy, in 
the field of preventive medicine for the armed forces, 
was presented in absentia to Commander James J. 
Sapero at the annual dinner in New York City on 
November 3 of the Association of Military Surgeons 
of the United States. The medal, which was estab- 
lished in 1942 and which is sponsored by Wyeth Inc., 
was awarded to Commander Sapero in recognition 
of his work in organizing the series of malaria control 
commissions which now operate in every area in the 
South Pacifie infested by infected anopheles. 


THE American Welding Society has awarded the 
Lineoln Gold Medal to Dr. Wendell F. Hess, head of 
the welding laboratory of the Rensselaer Polytechnic 
Institute, and to D. C. Herrschaft, an assistant, for a 
paper “representing the greatest contribution to the 
advancement and use of welding for the year 1944.” 


Tue Associate Alumni of the College of the City of 
New York has awarded the Townsend Harris Medal 
“for postgraduate achievement” to William Fondiller, 
assistant vice-president of the Bell Telephone Labora- 
tories. The formal presentation will take place at the 
annual dinner of the alumni on November 18. 


Tue Honor Scroll Award of the American Institute 
of Chemists was presented at a testimonial dinner on 
October 6 to Robert Brinton Harper, vice-president of 
the Peoples Gas Light and Coke Company, Chicago, in 
recognition of “distinguished service to the gas and 
allied industries, as organizer, executive and scientist.” 


Dr. Harry M. Hivzs, professor of physiology at 
the College of Medicine of the State University of 
Iowa, has been made head of the department. He 
sueceeds Dr. John T. McClintock, who has retired 
after serving for forty-two years. 


Dr. Norman J. Vouk, head of the department of 
agronomy and soils of the Alabama Polytechnic In- 
stitute and Station, has been appointed head of the 
department of agronomy of Purdue University, to 
sueceed Dr. George D. Scarseth, who resigned recently 
to become director of the American Farm Research 
Association. 


Dr. STANLEY B. FrEEBORN, senior surgeon in the 
U. S. Public Health Service, has resumed his work 
as professor of entomology and assistant dean of the 
College of Agriculture of the University of California. 
He was called to active duty after Pearl Harbor to 
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organize and administer the program of the U. S. 
Public Health Service for malaria control in war 
areas. Measures were taken to combat the spread of 
mosquito-borne epidemics in areas crowded with ser- 
vice personnel and war workers, as well as in tropical 
stations such as Puerto Rico and Jamaica. 


Dr. Herspert E. LONGENECKER, professor of chem- 
istry at the University of Pittsburgh and director of 
research projects of the Buhl Foundation at the uni- 
versity, has been appointed dean of research in the 
natural sciences. He will direct investigations in 
chemistry, physics, biology and allied fields. 


Proressor Ciinton N. Latrp, since 1905 professor 
of chemistry at Lingnan University, in 1942 a repa- 
triate on the Gripsholm from the Japanese Internment 
Camp at Hong Kong, and from January 1, 1943, to 
August, 1944, associated with the Foreign Economie 
Administration at Washington, has left the United 
States for Istanbul, Turkey, to become professor of 
chemistry at Robert College for three years. In 1947 
he will retire from Lingnan University as emeritus 
professor of chemistry. 


Ir is reported in Nature that the University of 
Ankara has appointed the following, nominated by 
the British Council, to professorships in the sciences: 
Dr. W. J. McCallien, Carnegie teaching fellow in 
geology at the University of Glasgow, to the chair of 
geology, and Professor J. A. Strang, professor of 
mathematics at the University of Lucknow, to the 
chair of mathematics. British scholars oceupy ten 
chairs at the University of Istanbul, including Pro- 
fessor F. H. Constable, physical chemistry; Profes- 
sor P. du Val, mathematies; Professor V. H. Legg, 
industrial chemistry; Professor W. C. W. Nixon, 
gynecology; Professor J. S. Rankin, theoretical me- 
chanies; Professor F. Royds, astronomy. 


Dr. Leonard CARMICHAEL, president of Tufts Col- 
lege, has resigned as director of the National Roster 
of Scientific and Specialized Personnel of the War 
Manpower Commission. He is succeeded by Dr. 
George A. Works, formerly professor of higher edu- 
eation and dean of students at the University of 
Chicago. 

Dr. Ropert H. Fenix has been appointed director 
of the division of mental hygiene of the U. S. Public 
Health Service, Washington, D. C. He succeeds Dr. 
Lawrence Kolb, retired. 


Dr. A. M. Porter, associate professor of vegetable 
gardening at the University of Connecticut, has leave 
of absence to become principal seed specialist with 
the U. S. Foreign Economie Administration. In this 
position he will be in charge of the distribution of 
seeds, fungicides and insecticides to Allied and liber- 
ated countries. 
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Dr. Max R. ZELLE, assistant professor and assistant 
in animal genetics at Purdue University, has leave of 
absence to enable him to accept a commission in the 
United States Navy. 


Dr. Luoyp A. Hatt, chief chemist, the Griffith Lab- 
oratories, Chicago, Illinois, has been appointed a mem- 
ber of the Food Standards Commission of the Illinois 
State Department of Agriculture. 


Dr. H. H. Storcu, of the Central Experiment Sta- 
tion at Pittsburgh, has been appointed chief of the 
research and development division of the Office of 
Synthetic Liquid Fuels of the U. S. Bureau of Mines. 
A laboratory will be erected at Bruceton, Pa., which is 
expected to be ready for occupancy next autumn. 


BRIGADIER Bast, SCHONLAND, professor of geo- 
physics at the University of the Witwatersrand, 
Johannesburg, now of the South African Corps of 
Signals, who is serving on General Eisenhower’s staff, 
has been appointed head of a new industrial research 
institution for the Union of South Africa. 


Dr. J. LEE DEEN, station forester and dean of for- 
estry and range conservation at Colorado College, has 
leave of absence for about seven months to make a 
survey for the American Forestry Association of 
forest resources in Colorado, Wyoming, Utah, New 
Mexico and Arizona. He will be assisted by J. C. H. 
Robertson. 


E. J. ALEXANDER, assistant curator at the New York 
Botanical Garden, and Thomas MacDougall, a nur- 
seryman and landscape designer of New York City, 
plan to spend six months exploring little known parts 
of southern Mexico for botanical and horticultural 
material. This is the second tropical expedition of the 
New York Botanical Garden within the past year. 
Dr. Bassett Maguire, curator, returned at the end of 
October after a trip of eight months during which he 
explored the savannahs above Kaieteur Falls in Brit- 
ish Guiana, also Table Mountain in the interior of 
Surinam. In addition, Dr. H. W. Rickett, bibliogra- 
pher, spent the summer of 1943 in Mexico as a rep- 
resentative of the Inter-American Committee for 
Artistic and Cultural Relations. 


Tue A. Walter Suiter Lecture of the New York 
Academy of Medicine was delivered on November 2 by 
Dr. Stuart Mudd, professor of bacteriology at the 
University of Pennsylvania. His lecture was entitled 
“Airborne-Infection—The Rationale and Means of 
Disinfection of Air.” 


Dr. R. RuaGies Gates during the period from Octo- 
ber 20 to November 14 gave at the Lowell Institute, 
Boston, a series of eight illustrated lectures on “Hu- 
man Heredity.” 


ProFessor EpwArpD KASNER on October 20 gave an 
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invited address at St. John’s Coliege, Annapolis, on 
“Geometry and Mechanics,” and an address entitled 
“The Golden Section” at the opening meeting of 
Friends of Scripta Mathematica at Columbia Uni- 
versity on October 26. 


Dr. S. H. Kniaut, of the department of geology 
of the University of Wyoming, who has been a visitor 
at the department of geology of Columbia University, 
delivered a lecture entitled “Physical Evolution of 
the Rocky Mountains” before the New York Academy 
of Sciences on the evening of November 6. He 
planned also to lecture before the departments of geol- 
ogy at Vassar College, Smith College and Wellesley 
College, and before the Society of the Sigma Xi at 
Brown University. 


Tue two hundred and sixty-fifth meeting of the 
American Physical Society, which will take the place 
of the 1944 annual meeting, will be held at Columbia 
University in New York City on January 19 and 20, 
1945. There will be a symposium on “The Physies 
of the Solid State,” including papers which pertain 
to mechanical properties, magnetism and order-dis- 
order phenomena, as well as to other aspects of the 
field. The American Association of Physics Teachers 
will meet at the same time and place. 


THE Texas Academy of Science met on November 
9, 10 and 11 under the auspices of the Medical Branch 
at Galveston of the University of Texas. A special 
feature of the meeting was a symposium on November 
11 on the biology of the cancer cell, under the chair- 
manship of Dr. W. A. Selle, of Galveston. Partici- 
pating were Professors R. E. Hungate, Alfred Taylor, 
T. S. Painter and R. J. Williams, of the University of 
Texas, Austin; and Dr. Fritz Schlenk, of Houston; 
Professor J. A. Cameron, of Dallas, Paul Brindley, 
of Galveston, and Dr. Selle. There was a symposium 
on health conditions in the coastal area of Texas, 
under the chairmanship of Dr. J. G. Sinclair, pro- 
fessor of anatomy. 


THE next regular meeting of the Instrument Society 
of Washington will be held on November 21, at 8: 00 
P.M., in the Auditorium of the Interior Department, 
18th and C Streets, N.W., Washington, D. C. C. G. 
Weinott, of the Engineering Department of the West- 
inghouse Electric and Manufacturing Company, will 
speak on “Fractional Horsepower Motors—Their 
Characteristics and Instrument Applications.” Ad- 
mission is open to the public. 


Iv is reported in The Times, London, that an in- 
ternational agreement on a world-wide uniform stand- 
ard and unit of penicillin has been reached by the 
Health Committee of the League of Nations at a 
meeting held at the headquarters of the Royal 
Society, Burlington House, with Sir Henry Dale, 
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president of the society, in the chair. Delegates who 
attended were from Australia, Major J. L. Bazeley, 
Commonwealth Serum Laboratories; from Canada, 
Dr. G. D. W. Cameron, chief of the Laboratory 
of Hygiene, Department of Pensions and National 
Health, Ottawa; from France, M. le Dr. J. Trefouel, 
director of the Pasteur Institute, Paris; from the 
United Kingdom, Dr. C. R. Harington, National In- 
stitute of Medical Research; and Dr. J. W. Trevan, 
Wellcome Physiological Research Laboratories; and 
from the United States, Dr. R. D. Coghill, Northern 
Regional Research Laboratory of the U. S. Depart- 
ment of Agriculture, Peoria, Ill.; Dr. R. P. Herwick, 
chief of the Drug Division of the Food and Drug 
Administration, and Dr. M. V. Veldee, chief of the 
Division of Biologies Control, U. 8. Publie Health 
Service. Other countries sending observers include 
India and South Africa. 


Art the annual general meeting on October 17 of the 
British Standards Institution, The Right Honorable 
Lord Woolton was elected president and Sir Perey 
Ashley was elected vice-president. Sir William Larke 
succeeded Sir Perey Ashley as chairman of the Gen- 
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eral Council. Dr. E. F. Armstrong, F.R.S., chairman 
of the finance committee, reported that income and 
expenditures for the year had increased by twenty- 
eight per cent. and was now about £69,000. The sales 
of copies of British Standards had gone up thirty- 
nine per cent. The Government grant-in-aid was 
nearly double and was now £12,900. While there was 
an increase of some fifteen per cent. in the number of 
subscribing members he pointed out the need for 
greater support from local authorities and industry. 


At the request of the departments of the public 
health and mosquito abatement districts in California, 
the School of Public Health of the University of Cali- 
fornia will offer from December 5 through December 
16, in cooperation with the College of Agriculture, an 
intensive, practical course on the control of mosquitoes 
and mosquito-transmitted diseases, covering instruc- 
tion in administration and management, entomology 
and parasitology, mosquito-transmitted diseases and 
techniques of control. 

THE post-war building plans of the Santa Barbara 
College of the University of California include the 
erection of a science building and of a library and 
administration building. 


DISCUSSION 


POST-WAR BIOLOGY REHABILITATION? 

In August, 1944, a group at the Marine Biological 
Laboratory at Woods Hole invited a representative of 
the Department of State to address the scientific com- 
munity at Woods Hole. Mr. G. Howland Shaw, As- 
sistant Secretary of State, sent, as his representative, 
Dr. Ralph E. Turner. As a result of stimulating ses- 
sions with him a memorandum was prepared expressing 
the interest of the biologists in participating with the 
State Department in efforts toward rehabilitation of 
the basic biological sciences during the post-war period. 

Briefly stated, the memorandum recommends closer 
cooperation than hitherto among scientists throughout 
the world. The need for rehabilitation as a result of 
war devastation is presented as an opportunity. for 
furthering such cooperation. Suggestions are offered 
(1) of inereased support toward international scien- 
tifie congresses taking into consideration the inesti- 
mable value of frequent personal contacts; (2) of the 
establishment of representatives of the basic sciences 
in governmental embassies to enhance close coordina- 
tion of scientific investigations; (3) of prompt re- 
habilitation of scholars of the basie sciences with 
needed laboratory and library equipment; (4) of the 
establishment of short- and long-term exchange fel- 
lowships and professorships. 


1 Memorandum prepared at the Marine Biological Lab- 
oratory. 


This memorandum was sent to the Department of 
State on August 31, 1944, and, as a record of its active 
interest, the following paragraphs are quoted from the 
letter of acknowledgment of Mr. Shaw: 


The proposals embodied in the memorandum, which has 
been referred to the Division of Cultural Cooperation for 
study, seem to me to be excellent starting points for 
formulating a general program of scientific exchanges. 
The reestablishment of relations with the scientists of the 
Axis countries is, indeed, a delicate matter that must be 
given careful consideration by both scientists and govern- 
ments. Inasmuch as the Department has begun only re- 
cently to study the place of science in the general cultural 
relations program, it welcomes the cooperation of your 
group in this work. In fact, the Department is convinced 
now that a proper place can be given to science in this 
program only if full cooperation can be organized between 
the scientists, especially through their professional organi- 
zations, in the various fields and the Department. I as- 
sure you, therefore, that the Department will welcome fur- 
ther opportunities to consider with your group the inter- 
national interests of biologists. ‘ 


The memorandum was presented to several sections 
of the American Association for the Advancement of 
Science at its meeting in Cleveland, September 11-16, 
1944. It was approved in principle and has been 
transmitted to the executive committee of the associa- 
tion for final action. 
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A memorandum similar in scope has been recently 
and independently prepared by Joseph Needham at 
Cambridge University and was sent to our National 
Research Council for consideration. It is entitled 
“Memorandum on an International Science Coopera- 
tion Service.” 

In the last published Report of the National Acad- 
emy of Sciences for 1942-1943, the extent to which 
international matters have been considered, aside from 
those already referred to here, is the following: In a 
conference held on August 7, 1942, between one of the 
secretaries of the Royal Society of London and the 
chairman of the Division of Foreign Relations, it was 
agreed that “after the war opportune cooperative 
understandings with learned societies of previously 
hostile nations might be a better way: of restoring 
mutual friendship and respect than an attempt now, 
on our part alone, to fix a definite policy for col- 
laboration.” 

The purpose of Needham’s memorandum and that 
prepared at Woods Hole go further in seizing the 
opportunity, presented by the immediate need of post- 
war restoration, to institute more intimate than hith- 
erto long-range cooperation among workers in the 
basic sciences of all freedom-loving countries through- 
out the world. 

The preparation of such a project should not wait 
for the termination of the war. At least two steps 
should be taken: (1) Contacts should be made to co- 
ordinate the activities of foreign and domestic relief 
committees which are engaged in plans for the reha- 
bilitation of educational facilities in the war-stricken 
countries. Much of this effort is immediate, as emer- 
gency measures. In such efforts notable assistance is 
already being made by the Rockefeller Foundation to 
foreign scientists and to scientific institutions abroad. 
The Royal Society of London is also engaged in simi- 
lar activities. (2) By means of Needham’s and the 
Woods Hole memoranda or a combination or revision 
of both, there should be secured, at once, the collabora- 
tion of interested individuals and institutions both in 
the Americas and in other freedom-loving countries 
which have been least affected by the material damages 
of the war. 

Ideas emanate from the least expected places. The 
broader the source and the wider the range of pro- 
posed ideas the more likely will be the chances of pre- 
paring a permanently working plan. 

A comity of nations depends upon mutual respect 
for the differences which exist among them. There 
also exist threads of similarities, a chief one of which 
is the universal appreciation of science and the scien- 
tifie method. This provides one of the surest ap- 
proaches to international understanding and good will. 

Ropert CHAMBERS 

New YorK UNIVERSITY 
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THE CONFLICT BETWEEN SCIENCE AND 
BIOLOGICAL INDUSTRY 

BEGINNING a little more than fifteen years ago a 
number of public contact committees were set up in 
scientifie organizations interested in biological prob- 
lems. One function of these committees was to influ- 
ence the legislative and executive branches of govern- 
ment. Very recently several of them have been aban- 
doned or have become inactive. There is now a strong 
movement toward the building up of a central council 
representing various societies which would deal mainly 
with national problems. While a union can do an 
inestimable service in gathering information in Wash- 
ington and in making contacts with officials and legis- 
lators, there is danger of reducing many voices to a 
single one. 

It is now generally understood in the national 
capital that a scientific society should not exert pres- 
sure on governmental agencies or legislative bodies. 
Some of the objection is pure conservatism, in part 
due to the lack of any need in many fields of science. 
There is also a fear that there will be misrepresenta- 
tion of research results. It may perhaps be granted 
that scientific societies and their members are not well 
equipped to contact Congress or government agencies 
directly. Usually there are not enough members not in 
government employ while residing in or near Wash- 
ington, to make proper contacts. Such men as are 
available are otherwise employed and have been over- 
burdened with calls by scientific organizations. The 
publie pressure of scientific societies is of necessity 
conservative. One national society with especial needs 
for preserving study and check areas with their nat- 
ural biological content has attempted to influence Con- 
gress or the National Administration only ten times, 
another only three or four times, in twenty years. The 
need for action is limited and will not ordinarily bur- 
den a scientifie agency. This is especially true if the 
legislative plans and agency programs are made avail- 
able to the society by a central body with contacts in 
the national capital. 

At the present time there is one reason for scien- 
tifie society reclusion which overshadows all others. It 
is a veiled call to desist from pressing the application 
of scientific criteria and principles because of conflicts 
between them and practices of biological industry. 
Such conflicts have been concentrated in recent years, 
due to wide application of the results of research to 
submarginal. lands, which resulted from the recent 
drought and depression and to problems arising from 
the present war. They have been in evidence at many 
points involving questions ranging from nutritive 
value of oleomargarine’ to the value of a grassland 


1‘*Wartime Farm and Food Policy,’’? Pamphlet No. 5. 
‘‘Putting Dairying on a Wartime Footing,’’ first edition, 
March, 1943; second edition, 1944. Iowa State College 
Press, Ames, Iowa. 
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check area for comparison with lands under industrial 
use. Conflict is indicated by F. E. Molin’s “When and 
if it Rains,”? which rejects results of grazing research, 
and by various resolutions of livestock and dairymen’s 
associations. These incidents are of the same general 
nature as the request handed to more than one prose- 
cuting attorney to desist in his efforts because the re- 
sults are bad for business. The word does not come 
to scientists in the form of the legal phrase “cease and 
desist.” The natural procedure of the politician, fre- 
quently of the administrator, is to convince his op- 
ponent by suggestions of ineffectiveness and impro- 
priety. 

Agencies representing special fields of knowledge, 
some of it technical, can not make presentations 
through another less scientific agency. To minimize 
misconstructions and misrepresentations, public appli- 
cation of scientific principles and the needs of future 
research should be urged by the specialists themselves. 
Human society, which supports research, will hold sci- 
entific men and the societies which they constitute re- 
sponsible for failure to urge the application of their 
knowledge directly and simpiy whenever it is in the 
interest of society to do so. No scientifie society de- 
voted to research should fail in fulfilling this obli- 
gation. 

V. E. SHELFORD 

UNIVERSITY OF ILLINOIS 


BIOLOGICAL FIELD WORK IN BOLIVIA 


Most botanists and zoologists are eager to find a 
place to make headquarters in a country which suffers 
from lack of accommodation. It may be useful, there- 
fore, to point out the advantages offered by a Jewish 
refugee agricultural colony known as Soecobo (Socie- 
dad eolonizadora de Bolivia). Their office is in La 
Paz, and the post office box is Casilla Correo 975, La 
Paz, Bolivia. 

The plantation consists of approximately 2,000 acres 
of rather steep land ranging in elevation from 3,400 
feet to 5,500 feet on the Amazonian slopes of the 
Andes not far from the town of Coroico. The latter 
town is well known to plant explorers and provides 
only the most primitive accommodation. At Socobo 
one finds well-constructed conerete, screened houses 
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with electric light and safe drinking water, none of 
which are possible in most of Bolivia. It is approxi- 
mately seven hours by car from La Paz over rather 
dangerous roads, but perfectly passable during the dry 
season from May to December. 

They have available houses which can be hired for 
a reasonable sum, and within a few hours by mule- 
back one can get from permanent glaciers to tropical 
jungle. Arrangements can also be made for the hir- 
ing of animals and men if necessary. The place is 
ideal to use as headquarters for ecological or taxo- 
nomie work in a part of the Andes providing excellent 
opportunities in both fields. Inquiries should be made 
directly to Socobo at La Paz, or they may be sent to 
Dr. Adalberto Lindenstadt, who may be addressed at 
Socobo, Coroico, Bolivia. 

NorMAN TAYLOR 


IMPROBABILITY AND IMPOSSIBILITY 

LEecomTE pu Noity! has presented the problem of 
the determination of the color of an unexposed photo- 
graphic plate as one practically and theoretically im- 
possible of solution. Although we can not learn the 
absolute answer to this question, I believe that we 
could reach a highly probable conclusion. 

As a practical approach to the problem we could 
make a series of measurements of the wave-lengths of 
light reflected from the photographie emulsion at 
either decreasing intensities or decreasing exposure 
times of the incident light. This might possibly be 
accomplished with existing spectrophotometrie equip- 
ment or perhaps more sensitive instruments would be 
required. The data obtained could be used for graph- 
ical extrapolation to the wave-lengths at zero light ex- 
posure. To bring the results into the realm of vision 
we could make up a synthetic pigment which would 
give a reflection curve corresponding to the extra- 
polated wave-length curve. ; 

This method might give results just as close to the 
truth as are many widely held scientific beliefs. I 
believe that any problem depending on the laws of 
nature is subject to a highly probable solution, with 
refinements in the technics available. 


B. W. Horren 
PURDUE UNIVERSITY 


SCIENTIFIC BOOKS 


LOCOMOTION 
Speed in Animals. By Proressor A. BRAZIER 
Howey. 270 pages. The University of Chicago 
Press. $4.00. 1944. 


Proressor Howe book “Speed in Animals” 


2 American National Livestock Association, 515 Cooper 
Bldg., Denver, Colo., 1938. ‘ 


results from his long-standing interest in comparative 
anatomy and behavior. The degree and extent of the 
author’s interest has determined accordingly the scope, 
emphasis and organization of the subject-matter. 
“Speed in Animals” makes the following eontribu- 
tions to existing literature and information: (a) View- 


1 ScreNcE, 100: 334, 1944. 


3 
a 
n 
)- 
: 
\- 
g 
il 
y : 
n 
\- 
a 
il 
S. 
rt 
e. : 
d 
11 
in 
re 
1e 
ty 
ds 
t- 
Ss, 
he 
r- 
he 
il- 
in 
n- 
It 
ts 
‘y. 
to 
nt 
ym 
ny 
ive 
nd 

ge 


points are proposed and supporting facts marshalled 
on the relation of structure and form of animals to 
their survival or evolution. (b) Muscular groups 
and skeletal parts are functionally described in a 
composite manner and related to locomotion. 

The muscular and skeletal characteristics of fishes 
and amphibians, reptiles and birds, monotremes and 
marsupials, and placental animals are functionally 
described. Throughout these descriptions, considera- 
tion is given to the significance of gross form and 
proportions. These subjects are approached system- 
atically. Beginning with Chapter V, however, Pro- 
fessor Howell changes his approach and deals with 
the muscular system, axial skeleton, the arm, the leg, 
proportions and gait. All subjects are discussed as 
they relate to animal “speed” or, preferably, locomo- 
tion. 

In the introduction it is argued that speed has been 
most important as a determining factor in animal 
survival since speed is one of the abilities to escape 
from enemies and to secure food. Reproductive be- 
havior has “exerted little influence upon bodily form.” 

“Speed in reaching distant objectives” is classified 
into running (cursorial ability), hopping (saltatorial 
ability), flying (volant ability) and swimming 
(aquatic ability). These technical terms are used 
freely throughout the book. 

It is proposed that no animal is perfectly fitted to 
its environment, but rather that each type has made 
compromises in structural adaptations. This has been 
necessary because of limitations, restrictions and im- 
perfections of the basic ground plan of fishes. 

“The fitness for their environment attained by fishes 
is a heritage that has pronouncedly modified the con- 
formation of all terrestrial vertebrates.” The “ground 
plans” of fishes and amphibians are reviewed and it 
is shown that. their structural-locomotor systems 
evolved into those of reptiles and birds. 

“What were the general characteristics of the im- 
mediate ancestors of placental mammals?” The pro- 
tomammal must have been a rather small and lightly 
built carnivorous type with efficient locomotor equip- 
ment. It had endurance and agility. Probably its 
habitat was partly temperate rather than tropical. 
These characteristics are said to be necessary con- 
comitants of warm-bloodness in animals. 

The structures of monotremes and marsupials are 
reviewed and descriptively correlated wtih locomotor 
capacities. 

A relatively long chapter deals with the locomotor 
mechanisms of placental mammals. Following a half- 
page discussion on insectivora there is about a page 
and a third of discourse on primate “speed.” 

Professor Howell describes the following groups 
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of muscles and their functional relations to locomotor 
abilities: muscles of the shoulder, the brachium, the 
manus, the fore-limb, the pelvic limb and the leg and 
foot. Attention is called to various muscles which 
have become specialized for speed. 

Chapter VI treats of the mechanical and functional 
features of the axial skeleton in relation to speed. 
Balance, strength and flexibility are considered. Spe- 
cial attention is given to the head and neck in relation 
to speed, as well as the ears, horns and antlers and 
tail. 

The arm bones and manus of some selected animals 
are considered from an evolutionary viewpoint. 
These structures are mainly described as supporting 
mechanisms; they are not described in relation to the 
important behavioral modalities of grasping or pre- 
hension. 

There follows a splendid discussion of the leg and 
foot as agents of locomotion. 

In the chapter on proportions Professor Howell be- 
comes somewhat quantitative in his descriptions and 
develops a number of skeletal indices. These will be 
of great interest to comparative anatomists as well 
as to behaviorists who are concerned with the signifi- 
eance of skeletal proportions for animal locomotion. 

Chapter X, entitled “Gaits,” is not without some 
systematic perspective, but the main emphasis is on 
the horse. The chapter suggests the early experiments 
and arguments of Leland Stanford and the influence 
of the discussions on the development of cinema-pho- 
tography. Professor Howell develops the subject 
thoroughly. It is suggested that this section contains 
much information of great interest to horsemen if it 
could be written in a more popular style than the 
author has used. 

A table on page 242 gives “World Records for the 
Horse.” The table calls attention to the fact that 
accurate measurements of speeds of travel for a wide 
range of animal types are lacking. It seems possible, 
however, that more data are available on this topic 
than have been reproduced in “Speed in Animals.” 

Professor Howell summarizes his book in the last 
chapter. There is a selected bibliography of 132 titles 
and a short index. 

Evaluation. Anatomists, especially comparative 
anatomists, will find “Speed in Animals” full of facts 
and accurate descriptions. Muscles and bones are 
described in action. The functional and molar view- 
point in anatomy is advanced and made more mean- 
ingful. 

Those scientists interested in animal behavior are 
given what is often needed by them, namely, an under- 
standing of structural mechanisms of animal activi- 
ties. 
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Professor Howell has apparently attempted a mar- 
riage between the field of comparative anatomy and 
comparative behavior. The degree to which he has 
been successful must be judged by competent scien- 
tists in both fields. The problem which arises because 
methodology, including terminology, for describing 
activities of animals is not nearly as well developed 
as methodology in anatomy has not been solved by 
Professor Howell. This disparity has, however, 
placed him at a great disadvantage in writing “Speed 
in Animals.” It is suggested that as science is cur- 
rently organized and developed, the central problem 
to which Professor Howell addressed himself should 
have been attacked by authorities from fields of 
anatomy and behavior working in collaboration. 

Professor Howell’s position on the problem of how 
environment and behavior causally affected modifica- 
tion of structure is not clear to this reviewer. It 
seems that the assumption is made that changes in 
animals’ environments and the subsequently modified 
behavior directly cause structural modifications. It 
is not clear that he fully considers the processes of 
selective elimination and “survival of the fittest.” 
The causal relation of behavior to structural changes 
in the development of a species seemingly lacks full 
exposition in a subject content where this might be 
expected by a reader. 

A check of the bibliography shows that the source 
material is predominantly drawn from the period of 
1930’s. Wartime conditions probably account for 
this time lag. 

The reviewer regrets that “Speed in Animals” does 
not deal in a more comprehensive manner with the 
locomotor behavior of primates including man and 
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that the behavior of prehension is not more adequately 
covered. 

Perhaps it is yet too early for scientists to use 
effectively results from stroboscopic photography in 
analyzing the relations of animal structures to their 
actions. Professor Howell will find this technique of 
value in extending his field of interest. 

Finally, it seems to the reviewer that the book could 
have been more fittingly entitled “Animal Locomo- 
tion.” 

C. R. CARPENTER, 
Captain, Air Corps 
THE PENNSYLVANIA STATE COLLEGE 


STEEL IN ACTION 
Steel in Action. By CHartes M. Parker. 218 pp. 
18 illus. Index. Lancaster, Pa.: The Jaques Cat- 
tell Press. 1943. $2.50. 


Four chapters of this book are alone worth the time 
even of a busy man to read and study, namely: “Steel 
in Our Daily Life’; “The Struggle for Raw Mate- 
rials”; “The Steel Industries of the World”; “The 
Distribution and Control of Raw Materials.” The 
author’s acquaintance with these and related phases 
of the steel industry is well known to those who have 
followed his recent work. He also speaks from a 
wealth of knowledge contained in the records of the 
American Iron and Steel Institute. Every industrial- 
ist and every citizen has an interest in these vital ecom- 
ponents of world peace and of our present and future 
economie life. To all persons in these two categories 
—and this means every one—we strongly recommend 
the reading of these four chapters. 

BraDLEY STOUGHTON 


SPECIAL ARTICLES 


ON THE Rh AND OTHER BLOOD FACTORS 
IN JAPANESE! 

THE practical importance of the Rh factor in the 
pathogenesis of a specific form of fetal and neonatal 
morbidity, erythroblastosis fetalis, has stimulated 
studies on the racial distribution of the Rh factor and 
its several varieties.2-> As Levine?* has shown, the 
incidence of erythroblastosis fetalis in any race is 
directly proportional to the frequency of negative 
reactions with anti-Rh, serum. With this serum the 


1From the Laboratories of Flushing Hospital, Flush- 
ing, N. Y., and the Ortho Research Foundation, Linden, 
N. J. 

2P. Levine, SCIENCE, 96: 452, 1942. 

3 P. Levine and H. Wong, Am. Jour. Obst. and Gyn., 
45: 832, 1943. 

4A. 8S. Wiener, Science, 96: 407, 1942. 

5 A. S. Wiener, R. B. Belkin and E. B. Sonn, Am. Jour. 
Phy. Anth. 2: NS 787, 1944. 


values of positive reactions in the white, colored and 
Chinese races are 85, 92-95 and 99 per cent., respec- 
tively. In terms of negative reactions one should ex- 
pect a far greater frequency of erythroblastosis fetalis 
in the white, and almost none among Chinese. These 
expectations are amply borne out by clinical observa- 
tions. 

It was of interest to make parallel observations on 
Japanese individuals residing in the metropolitan 
area of New York City. Cell suspensions (2.5 per 
cent.) in saline were obtained from 150 individuals. 
of Japanese parentage. These tests were carried out 
independently by each author and identical results 
were obtained. In addition to tests with the several 
varieties of anti-Rh sera and tests for the blood 
groups, the subgroups of A and the M and N factors 
were also studied. 
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The results of blood groupings and M and N typ- 
ings are given in Table 1. For comparative purposes, 
the data for three other races are included. 


TABLE 1 


White Colored® Chinese? Japanese* 


Per cent. Per cent. Per cent. Per cent. 


Oo 45.0 47.1 30.0 26:0 
A 41.0 28.2 34.0 40.07 
B 10.0 19.6 25.3 23.3 
AB 4.0 5.1 10.7 10.7 
M 29.2 29.0 23.3 30.0 
N 21.2 28.3 22.0 16.6 
MN 49.6 42.8 54.7 53.4 


* This study. 
+ Among the Japanese bloods, the ratio of A: to Az was 
5:1 if the intermediate type was calculated as A2z. 


The anti-Rh sera employed in this study are in the 
order of the frequency of positive reactions in a 
random white population, anti-Rhy,, anti-Rh’ and 
anti-Rh”. The data obtained with these three anti-Rh 
sera are recorded in Table 2, in which the results for 
the Japanese as well as for the three other racial 


groups are given. 
TABLE 2 


White Colored Chinese Japanese* 


Per cent. Per cent. Per cent. Per cent. 
anti-Rho 85-87 83-8 99.3 98.0 
anti-Rh’ 70-78 (Ww) 93.0 85.4 
anti-Rh” 30 29.2 (W) nodata 61.4 


(L) indicates data of Levine?; (W) indicates data of 
Wiener.® 
* This study. 


The anti-Rh” serum was generously supplied by 
Dr. Wiener. In accordance with his suggestion, this 
serum was diluted 1:5 in order to remove the effects 
of a concomitant agglutinin of another specificity. 
However, in our hands, it was necessary to interpret 
some of the weaker reactions, such as +, as negative 
with the anti-Rh” agglutinin. 

From a practical standpoint, the most significant 
finding is the exceedingly low incidence of negative 
reactions with the anti-Rh, serum among the Japanese. 
As in the case of the Chinese, one may conclude that 
the incidence of erythroblastosis fetalis and of intra- 
group transfusion reactions should be very low among 
Japanese as compared to the white race. This is 
amply supported by the scarcity of reports of these 
conditions in the Japanese medical literature. 

The findings with the Japanese bloods on the basis 
of the several antigenic components of the Rh factor 
are presented in Table 3 along with the correspond- 
ing data for white and colored races recently published 
by Wiener. 
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TABLE 3 

Reactions with 

anti- anti- anti- White Colored Japanese 
Rho Rh’ Rh” 
+ + + RhiRh2 19.2 7.3 47.25 
+ 0 + Rhez 14.8 21.9 13.35 
0 Rhi §1.2 21.2 37.40 
of 0 0 Rh 2.2 41.6 0.00 
0 + + Rh’Rh” 0.0 0.0 0.66 
0 0 + Rh” 0.3 0.0 0.00 
0 + 0 Rh’ 0.8 0.7 0.00 
0 0 0 Rh neg. 11.4 1.3 1.34 


The terminolog: of the Rh antigens given above is that 
recommended by Wiener.*® 


Aside from the very low incidence of Rh negative 
individuals among Japanese already mentioned, the 
most significant finding is the absence of the type Rh, 
which is so frequent in the colored race. In striking 
contrast is the high incidence of the phenotype Rh,Rh, 
in Japanese as compared to that in the white and 
colored races. 

Almost identical differences in white and colored 
individuals were observed by Levine’ in tests with an 
active anti-Rh” agglutinin produced by an Rh, indi- 
vidual. Jn tests with a potent anti-Hr serum all 
Rh, Rh, bloods gave negative reactions. About 60 per 
cent. of Rh, bloods of white individuals and almost 
all colored individuals tested possessed the Hr factor. 

These preliminary findings serve to illustrate the 
importance of comprehensive racial studies which 
could be carried out as soon as all varieties of anti-Rh 
sera become readily available. It can be expected 
that the final theory of the heredity of the Rh anti- 
genic complex will emerge from or be confirmed by 
the statistical analysis of the various phenotypes in 
many racial groups, as in the case of the four blood 
groups. 

Ropert K. WALLER 
Puiuie LEVINE 


ON THE SPECIFICITY OF CHOLINE ESTER- 
ASE IN NERVOUS TISSUE! 


RECENT investigations have provided evidence for a 
new concept of the role which acetylcholine may have 
in the mechanism of nervous action.?»* The release 
and the removal of the ester are considered as an in- 
tracellular process directly connected with the nerve 
action potential at points along the neuronal surface. 
The ester released by a stimulus depolarizes the mem- 
brane by rendering it permeable to all ions. Thus, 
flow of current is generated (action potential) which 

6A. S. Wiener, ScrENcE, 99: 532, 1944. 

7 P. Levine: Unpublished data. 

1 This work was aided by grants of the Josiah Macy, 
Jr., and Dazian Foundations. 

2J. F. Fulton and D. Nachmansohn, ScIENcE, 97: 569, 
1943. 

3D. Nachmansohn, R. T. Cox, C. W. Coates and A. L. 
Machado, Jour. Neurophysiol., 5: 499, 1942, and 6: 383, 
1943. 
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stimulates the adjacent region. There the process is re- 
peated, and the impulse in this way propagated along 
the axon. At the nerve ending, owing to the increased 
surface, there is less resistance and more flow of eur- 
rent enabling the impulse to cross the non-conducting 
gap. The flow of current is the transmitting agent. 

The new concept is based, to a large extent, on 
studies of the enzyme choline esterase. Three essen- 
tial features are: (¢) the high concentration of the 
enzyme in nerves. The concentration is sufficiently 
high to make possible a rate of acetylcholine metabo- 
lism which parallels that of the electric changes. (ii) 
The loealization of the enzyme at the neuronal surface 
where the bioelectrie phenomena occur, and (iii) the 
parallelism between the enzyme activity and the volt- 
age of the nerve action potential developed by the 
electric organ. In these experiments, it was assumed 
that the enzyme is specific, i.e., that the substrate 
metabolized is acetylcholine, the release of which dur- 
ing nerve activity has been demonstrated at several 
instances. 

Evidence has now been obtained that the enzyme 
present in various nerve tissues, on which the role 
of acetylcholine in the mechanism of nervous action 
has been studied, is a specific enzyme. It differs essen- 
tially from the esterases present in other tissues{ or 
serum in which, as shown by Stedman, Stedman, and 
Easson,* only a fraction is specific choline esterase. 
Whatever nervous tissue is used the enzyme present 
has the same typical properties. It is unable to split 
carbaminoyleholine and benzoylcholine. That the 
latter compound is not split by brain esterase was 
already observed previously.> It splits butyrylcholine 
at a much lower rate than acetylcholine. On the other 
hand, acetyl-B-methylcholine which is not hydrolyzed 
by most other tissues is split by nerve esterase, al- 
though at a rate 20 to 40 per cent. lower than acetyl- 


TABLE 1 


RATE OF ESTERASE ACTIVITY OF DIFFERENT TISSUES CoM- 
PARED TO THAT OF ACETYLCHOLINE (= 100) 
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choline. Table 1 gives a few examples of significant 
data chosen among a number of substrates and tissues 
tested. The results thus provide further essential sup- 


“port for the new concept of the role of acetylcholine 


in the mechanism of nervous action. 

This concept has been criticized by Lorente de N6® 
because he is unable to find an effect on the frog’s 
sciatic when put into concentrated acetylcholine solu- 
tion. It is extremely difficult to reproduce an intra- 
cellular process by adding a compound to a living cell 
in a test-tube (see insulin). The failure to produce 
such an effect is therefore meaningless and can not be 
considered as contrary to a concept based on an im- 
pressive body of biochemical and physiological evi- 
dence. Acetylcholine is a quaternary ammonium base. 
Such compounds usually do not permeate the living 
cell membrane. Eserine is a tertiary ammonium base 
which as a free base may enter the cell. With eserine, 
Lorente de N6 finds a depolarization of the nerve— 
a point quite consistent with the mechanism suggested. 


Davip NACHMANSOHN 


Mortimer A. ROTHENBERG 
COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY 


BRAIN-WEIGHT AND BODY-WEIGHT IN 
THE RED SPIDER MONKEY 


In recent compilations of the brain and body 
weights of primates’? the Cebidae are represented as 
having the highest brain to body weight ratio of any 
of the primates including man. The coefficients of 
cephalization computed for them are correspondingly 
high. 

The recorded data are chiefly those of Hrdlitka,? 
and the body weights which he gives for Cebus and 
for Ateles are very much less than the weights of 
adult animals for those genera with which we are 
familiar. Table 1 gives the weights of 19 adult red 


TABLE 1 
WEIGHTS OF 10 ADULT RED SPIDER MONKEYS 


Benzoyl= Butyryl= 
Species Tissue Choline Males Females 
Rat Brain 0 20 5.19 k 4.27 k 
Squid anglion 0 24 6.63 
(Loligo paealii) Fiber 0 48 6.89 4.85 5.42 
Lobster Ab. chain 0 15 5.08 5.78 
5.81 
Electric eel Electric organ 0 3 553 596 
(Electrophorus 5:25 6.01 
electricus) 
abbit ver 6 iol. : 
orente de Né, Jour. Cell. Comp. Physiol., 24: 85, 
“ “ Kidney 200 350 
Human Serum 60 272 


4 E. Stedman, E. Stedman and L. H. Eassony Biochem. 
Jour., 26: 2056, 1932. 

5B. Mendel, D. B. Mundell and H. Rudney, Biochem. 
Jour., 37: 473, 1943. L=- 


1S. Zuckerman, ‘‘ Functional Affinities of Man, Mon- 
keys, and Apes.’’ New York: Harcourt, Brace and Co., 
1933. 

2G. von Bonin, Jour. Psychol., 16: 379-389, 1937. 

3A. Hrdlitka, Amer. Jour. Phys. Anthrop., 8: 201-211, 
1925. 
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spider‘monkeys (Ateles geoffroyi) at the Yerkes Labo- 
ratories. The average is 5.48 kg with a range from 
4.27 kg to 6.89 kg. The average weight of the males 
is 6.24 kg; of the females 5.34 kg. These animals 
have been in captivity from 7 to 9 years and are 
sexually mature. They have had an adequate oppor- 
tunity for exercise and do not have an excess of fat. 
The average of 5.48 kg is certainly more typical of 
the adult Ateles than the averages of 2.0 and 2.2 com- 
puted by Zuckerman and von Bonin from Hrdliéka’s 
data. It is apparent that this author was correct in 
stating that 4 of the animals he weighed were emaci- 
ated, but it is doubtful if any of them were adult. 
The average of 10 brains of Ateles geoffroyi, fixed 
in formalin, is 91.6 with a range from 75.5 to 107 
grams. Body weights and sex of these animals are 
not known, but most of them were used for acute ex- 
periments and were selected because of their small 
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size. The brain weights, however, closely approach 
those given by Hrdlicka, which average 95.6 grams, 
and the difference may well be due to the fixation. 
Computation of brain-body weight ratio from our 
figures gives a value of 16.7 instead of 44.9 reported 
by Zuckerman and a coefficient of cephalization of 
0.33 instead of 0.62 computed by von Bonin. 

Although we have not material at hand for mea- 
surement, we believe, from experience with adult ani- 
mals, that the published figures for Cebus and some 
other members of the order may be as greatly in error 
as those for Ateles have proved to be. Certainly no 
attempt to correlate brain-body weight ratios with in- 
telligence in the primates can be justified until more 
accurate anatomic data are available. 


GEORGE CLARK 


YERKES LABORATORIES OF PRIMATE BIOLOGY, 
ORANGE PARK, FLORIDA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ANTI-RETICULAR IMMUNE SERUM: ITS 
ACTION DEMONSTRATED BY TISSUE 
CULTURE TECHNIQUE! 

A Group of Soviet investigators under the leader- 
ship of A. A. Bogomolets have recently emphasized 
the importance of anti-reticular cytotoxic serum 
(ACS) as a means of pathogenetic therapy.? It has 
been reported that such serum possesses stimulating 
effect on the reticulo-endothelial system (RES) when 
used in minute doses. When the same serum is em- 
ployed at large doses the effect is “cytotoxic” for the 
RES. 

To our knowledge no demonstration has been made 
as to the direct action of ACS on living cells in vitro. 
The following is a preliminary report on a phase of 
a group project dealing with this subject. 

Since tissue culture technique affords a direct 
method of observing cellular responses this method is 
being utilized. The serum (ACS) was prepared by 
using spleen and rib marrow of guinea pigs as antigen 
for immunization of rabbits. Gradually increasing 
amounts of the tissues were given four times intra- 
venously and orally at 4 to 5 day intervals. One 
hundred tissue cultures in hanging-drop were used 
for the first series of experiments. The medium con- 
sisted of fresh embryonic extract from chick embryos 
incubated seven days, combined with normal rabbit 
serum, the final dilution being 1:10 for control ex- 
periments. For test purposes the rabbit ACS was 


1 From the Departments of Anatomy and Preventive 
Medicine and Public Health, University of Texas, Medi- 
eal Branch, Galveston, Texas. 

2A. A. Bogomolets, Amer. Rev. Soviet Medicine, I, 101- 
112, 1943; P. D. Marchuk, ibid., p. 113-123; B. E. Lin- 
berg, ibid., p. 124-129. 


substituted. The clot was formed by combining these 
components with fresh heparinized rooster plasma. 
Four sets of tissues were cultivated: (1) adult guinea 
pig spleen in medium containing normal control rab- 
bit serum; (2) adult guinea pig spleen in medium 
containing ACS; (3) spleen from 14-day chick in 
medium containing normal rabbit serum; (4) spleen 
from 14-day chick in medium containing ACS. After 
48 hours cultivation at 37° C no difference in the 
abundant outgrowth was seen between controls and 
the ACS treated cultures of embryonic chick spleen. 

In striking contrast adult guinea pig spleen cul- 
tures showed practically no outgrowth of cells in 
medium containing ACS, whereas such tissues in con- 
trol cultures uniformly showed abundant migration 
of cellular elements. 

These results indicate (1) the reality of the strong 
inhibitory action of ACS when a homologous cell 
system is used, (2) that this action is specific for 
guinea pig as compared with chick spleen cultivated 
under identical conditions. These observations dem- 
onstrate only the inhibitory phase of the potentiali- 
ties of ACS, while its stimulating property on the 
RES will be determined by serial dilutions of this 
serum. We believe it will be possible to define by the 
behavior of cells in vitro the action of ACS from 
total inhibition to marked stimulation; the two ex- 
tremes of ACS action which are apparently of prac- 
tical significance. 

Studies in progress will also establish cytological 
changes-as well as serological and immunological phe- 
nomena involved. 

Cartes M. Pomerat 
Lupwik ANIGSTEIN 
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New UeGrau-Aill Sooke 


Soldier to Civilian 


By George K. Pratt, M.D., Yale University. With a foreword by Grorce S. STEVENSON, 
aa Medical Director, The National Committee for Mental Hygiene. 240 pages, 54x 8. 
2.50 


In this authoritative, readable new book an experienced psychiatrist deals with the problems 
faced by the returning American soldier in adjusting to the difficult transition from military to 
civilian life. The book offers sound, concrete advice on how to handle many situations likely to 
arise in family life, marital relations, community position, and occupational adjustment. Special 
attention is given to the man returning with a physical or mental handicap. 


Commercial Methods of Analysis 


By Foster DEE SNELL and FRANK M. Birren, Foster D. Snell, Inc. 753 pages, 5} x 8%, 152 
illustrations. $6.00 


Covers practical analysis of typical commercial products and gives procedures and calculations 
for hundreds of determinations, as well as many pointers on the general approach to analysis of 
unknown samples. Particular emphasis is laid on time-saving methods in line with the economic 
standards of the efficient commercial laboratory. 


The Elements of Astronomy. New fourth edition 


By Epwarp ArtTHur Carleton College. McGraw-Hill Astronomical Series. 382 
pages, 6 x 9, 253 illustrations. $3.00 


Widely used in colleges and universities for the past 18 years, this successful standard text has 
been revised to include new material accumulated since the publication of the third edition. The 
chapter on Other Galaxies has been entirely rewritten; a new chapter on the structure of the 
galactic system has been added. As before, the treatment is largely nonmathematical. 


Adsorption 


By C. L. Manreti, Consulting Chemical Engineer. Chemical Engineering Series. 381 
pages, 5} x 84, 149 illustrations. $4.50 


Practice, rather than theory, is the keynote of this new approach to the subject of adsorption 
written from the viewpoint of industrial procedure, the designing engineer, and the operator of 
equipment. Emphasizing its unit operation aspects, the book covers adsorption in industry, and 
discusses such varied fields as refining operations, air conditioning, elimination of toxic materials, 
ete. 


English-Spanish Comprehensive Technical Dictionary 
By Lewis L. Senn. 1478 pages, 74x 114. $30.00 


Exceptionally complete and rigidly accurate, this monumental work translates over 525,000 tech- 
nical terms of the United States and Great Britain into Spanish. In arrangement and treatment 
the dictionary offers special features designed to eliminate misconceptions and cireumlocutions, 
making possible the correct translation of commercial and industrial technical literature. Vari- 
ations of terminology in the most important branches of the ‘‘Spanish’’ languages are given. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York 18, N. Y. 


Aldwych House, London,‘ W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE RADIO SPECTRUM 

It is not likely that the Federal Communications Com- 
mission will be able to issue its decision on the allocation 
of radio frequencies for television, FM, facsimile, stand- 
ard broadcast, educational needs, police and fire and other 
services before January or February. It will be physi- 
cally impossible for the commissioners to review over 
5,000 pages of testimony presented during five weeks 
of hearings which ended in Washington on November 2, 
and present their complete decisions within less than eight 
or ten weeks. 

Decisions on the allocation of parts of the wavelength 
spectrum will not be held up until the complete report is 
ready, since the State Department is anxious to have the 
spectrum apportioned at the earliest possible moment, so 
that the position of the United States in regard to fre- 
quency allocation will be on the record before the Pan- 
American radio conference scheduled to be held next year 
in Rio de Janeiro takes place. 

Speculation among those familiar with the testimony 
and with the views of the FCC commissioners seems to be 
pretty well crystallized. It is obvious that there is just 
not enough space in the radio spectrum to take care of 
all the requests that have been made. 

On the big question of television frequency allocations, 
the FCC may be expected to compromise between the two 
groups who are conflicting over the future of television. 
Some want to go ahead with television in its present stage 
of development, believing that the present-day images on 
the television screen, as well as present programming, will 
find favor with the public. Others desire to experiment 
and perfect television and operate in the upper fre- 
quencies. 

Frequency modulation may be able to let out its belt 
since it will get almost double the portion of the spectrum 
it now has. Facsimile, the system of sending pictures 
and even complete newspapers through the air to be 
printed in home or office, will probably be assigned to 
operate high up in the spectrum or dove-tailed in with 
other services by multiplexing. /Educational broadcasters 
will get pretty much what they asked for at the hearings, 
including the possibility of short wave for international 
educational broadcasting. Police and fire departments 
will also receive enough space to conduct their operations, 
with the exception of television broadcasting, on which 
they may be limited.—RosBert N. Farr. 


ITEMS 

THE Giantess geyser, in the Old Faithful area of 
Yellowstone National Park, recently erupted for the first 
time since June, 1942. Noises during the night, re- 
sembling subterranean cannonading, were recognized by 
District Park Ranger Bauman as symptoms of one of the 
Giantess’ tantrums. In the morning the geyser was found 
steaming heavily, with little water in its crater, but show- 
ing signs of having overflowed during the night, the water 


damaging the rim somewhat and washing away most of 
the minute plants called algae which give geyser craters 
and hot springs formations their coloring. On the west 
side of the crater the deposit known as sinter had been 
washed away and spread out in fragments or layers like 
an alluvial fan. Shortly the geyser again erupted, shoot- 
ing up rockets of water to a height of from 80 to 100 
feet; and geysering continued at about 20-minute inter- 
vals until well into the afternoon. Shortly after noon jets 
of water reached a height of at least 150 feet. The 
Giantess is one of the most powerful of the park’s gey- 
sers, its eruptions lasting from 12 to 36 hours. Once it 
erupted every 10 or 20 days, but now eruptions occur at 
much longer intervals. Again asleep, it is difficult to 
foretell when the Giantess will next go into action. 


A toraL of thirty-three scientific institutions were func- 
tioning in the city of Kharkov on the first anniversary of 
its liberation. Odessa ran a close second in restoration 
work, according to a report from the Soviet Scientists 
Anti-Fascist Committee. Work has been renewed in many 
Ukranian scientific research institutes, new quarters hav- 
ing been assigned to a number of them by the government. 
Liberation of Soviet cities is followed by intense activity, 
scientific workers putting forth every effort to restore 
their buildings, to put laboratory apparatus into condi- 
tion and to replenish libraries. 


Post-war airline promises were demonstrated recently 
when a group of Icelandic businessmen made a two- 
thousand mile trip that would take 14 days by boat in 
only 14 hours, breakfasting at Reykjavik, Iceland, having 
luncheon in Canada, and dining the same evening in New 
York City. Flown to the United States to attend the 
International Business Conference at Rye, N. Y., by the 
Air Transport Command, the men covered a distance 
almost equal to that between New York and Los Angeles. 
Higher-speed planes now being developed in American 
aircraft plants will be able to complete the same trip 
after the war in less than ten hours. 


AN odorless, nonirritating household fly spray for post- 
war use in homes and restaurants has been developed by 
W. F. Barthel, H. L. Haller and F. B. LaForge, chemists 
of the Bureau of Entomology and Plant Quarantine, U. S. 
Department of Agriculture. Used in the aerosol ‘‘bomb’’ 
developed by the Department of Agriculture for use by 
the armed forces against mosquitoes, the new fly spray 
promises to be an effective post-war weapon against flies, 
roaches, bedbugs, ants, mosquitoes, house spiders, silver- 
fish, chiggers, carpet beetle larvae, dog ticks and dog 
fleas. It will be suitable for use in homes, restaurants, 
airplanes and any place where people congregate. The 
spray is made from the powerful insect-killer, pyrethrum, 
purified by a new method to eliminate the odor and the 
irritating impurities of the past. 
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Galaxies 
By Hartow SHAPLEY 


In this interesting study of galaxies 
the reader is taken hundreds of mil- 
lions of light-years to the spaces now 
reached by the greatest photographic 
telescopes. 126 Illus. $2.50. 


Atoms, Stars and Nebulae 


By Leo GOLDBERG 
and LAWRENCE H. ALLER 


This volume gives the reader a thrill 
of discovery as he probes into the 
seething atmospheres of the stars and 
digs into their interiors. 150 Illus. 
$2.50. 


Between the Planets 
By FietcHer G. Watson 


Summarizing our knowledgé of com- 
ets, meteors, asteroids and meteorites, 
this book gives a description of the 
latest discoveries. Important prob- 
lems yet unexplained are considered. 
106 Illus. $2.50. 


As The Harvard Books 
On Astronomy 


Edited by HARLOW SHAPLEY 
‘and BART J. BOK 


Harvard College Observatory 


Earth, Moon and Planets 
By Frep L. WHIPPLE 


The reader takes a trip below the 
clouds on Venus, Mars and the giant 
red planets, into the depths of the 
earth, and to the rough airless sur- 
faces of the Moon, Mercury and Pluto. 
140 Illus. $2.50. 


The Milky Way 
By Bart J. Box 
and Priscitua F. Box 


The dust and gases in the vast spaces 
between stars, star clusters and prob- 
lems related to the future of our 
galaxy are discussed. Large scale 
photographie maps are included. 93 
Illus. $2.50. 


The Story of Variable Stars 


By Leon CAMPBELL 
and Lutar JACCHIA 


The reader is introduced to the tech- 
nique of observation and shown how 
to analyze our knowledge of variable 
stars. <A list of brighter variables, a 
Julian calendar and other tables are 
included. 82 Illus. $2.50. 


Please send and charge my account: 


Books: 


Name 
Address 


SCI. 11-17 


THE BLAKISTON COMPANY PHILADELPHIA 5, PA. 


of 
st 
ke 
ot- 
00 
er- 
2ts 
at 
of 
on 
sts 
ny 
nt. 
ty, 
vO- 
in 
ng 
ew 
the 
the 
an 
rip 
st - 
sts 
Ss. 
by 
ies, 
log 
“he - 
the 


12 SCIENCE—ADVERTISEMENTS Vou. 100, No. 2603 


| Scientists 

of Interest to 

| >» STATISTICAL ADJUSTMENT OF DATA 

(f By W. EDWARDS DEMING, Head Mathematician, Bureau of the Census Vv 
A practical textbook in statistical adjustment. Different kinds of problems are unified 261 pages 
and brought under one general principle and solution—statistical procedures associated 53 by 8 
with curve fitting and other adjustments by least squares and skeleton table forms for $3.50 


numerical calculations. Suitable for courses in graduate chemistry, physics, sociology, 


agriculture or biology. 1943. 
4 > TREATMENT OF EXPERIMENTAL DATA 
Fi By ARCHIE G. WORTHING, Professor of Physics, University of Pittsburgh, 
i and JOSEPH GEFFNER, Weirton Steel Co. ¥ 
Prepared primarily for physicists, chemists and engineers. The book tells how to set up 342 pages 
t / tables, including instruction on the use of legends; how to prepare graphs giving sufficient 6 by 9 
4 descriptive information so they may be read easily; how to set up equations; how to $4.50 
i determine, express and apply precision indexes, and similar matters. 1948. 
i >» METHODS OF CORRELATION ANALYSIS 
By MORDECAI EZEKIEL, Economic Adviser to the Secretary of Agriculture ¥v 
\ For use in advanced courses in statistical analysis and correlation methods, and in the Second edition 
uses of statistical methods in studying multiple causation and multiple relationships. 531 pages 
Emphasis is given to modern developments in the theories of sampling and the shortcut. 6 by 9 
method of correlation. This second edition has been enlarged and revised, and wherever $5.00 


| necessary charts and graphs have been revised. 1941. 


i > STATISTICAL METHODS in Biology, Medicine and Psychology 


By C. B. DAVENPORT, Carnegie Institution of Washington, Cold Spring Harbor, - 
N. Y., and MERLE P. EKAS ¥ 


A compact, working manual, showing methods of computing statistics, as well as illustra- | Fourth edition 
tions of some of the machines that make these computations. Includes treatments of 216 pages 

. such methods as Dr. R, A. Fisher’s analysis of variance and extension of the theory of 4§ by 7 
small samples; and the expansion of the theory of correlation to the inclusion of multiple $2.75 


and partial correlations. For use as a practical reference and guide in laboratory work 
on variations in the fields of biology, agriculture, medicine, psychology, education, com- 
merce, physics and chemistry. 1936. 


| > AN INTRODUCTION TO PHYSICAL STATISTICS 


| By ROBERT BRUCE LINDSAY, Hazard Professor of Physics, Brown University © 
This book presents a brief survey of, and introduction to, all the fundamental methods of 306 pages 
statistical technique now in use in physics, with a careful analysis of how they are used. 6 by 9 
Based on a course which the author has offered his students, it is suitable for use in ad- $3.75 


H vanced courses in physical statistics and statistical mechanics. A knowledge of theoretical 
| physics and advanced calculus is a prerequisite. 1941. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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Hegner’s 


COLLEGE 


Essig’s 
COLLEGE 


Walter’s 


—Staudard WUaemillan “/exts— 


ZOOLOGY 


Well known as the outstanding text in its field this general survey for 
students who will not take advanced work is here happily combined with 
detailed instruction sufficient for those who will. In the organization of 
material, the author’s purpose has been to train students in the methods 
of scientific investigation. 5th Ed. $3.75 

Bruner’s LABORATORY DIRECTIONS IN COLLEGE ZOOLOGY 
corresponds with Hegner’s College Zoology but is sufficiently detailed and 


comprehensive for use with standard texts other than Hegner’s. 3rd Ed. 
$1.75 


Huettner’s 
FUNDAMENTALS OF COMPARATIVE 
EMBRYOLOGY OF THE VERTEBRATES 


A modern approach and interpretation, thorough scientific accuracy, and 
original copperplate illustrations, all exceptionally clear, detailed, and 
accurate, make this an unusually fine text for students of embryology. 


$4.50 


ENTOMOLOGY 


This foundation text in entomology covers the history of the 33 orders of 
insects, emphasizing those species which, because of their historical back- 
ground, economic importance, or unusual and interesting appearance, 
should be known to all students of natural history. Full lists of families, 
keys for separating the various categories of insects, and abundant illus- 
trations, largely original, are included. $5.00 


BIOLOGY OF THE VERTEBRATES 


This text has long been a favorite with students and teachers alike for its 
exceptionally readable, interesiing style; its completeness and clear or- 
ganization of content; and its wealth of well-drawn, helpful illustrations. 
It presents all the materials which are useful in college courses on the 
vertebrates or on comparative anatomy. Rev. Ed. $4.00 


Macmillan Company, 60 Fifth revenue, New York 11 
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THE TAYLOR DALITE pH COMPARATOR 


. .. is just the outfit for all routine testing. A com- 
pletely self-contained unit for immediate use night 
or day. Neat wooden case (12”x 12”x 21”) contains 
comparator base (which sits on a shelf in front of the 
dalite glass), special bulb, any 3 to 8 color standard 
slides, and all necessary accessories. Operation is 
simple, rapid and absolutely accurate, for all Taylor 
liquid color standards carry UNLIMITED 
GUARANTEE AGAINST FADING. 

Dalite pH Slide Comparator, complete with 3 color 
standard $50.50 F.0.B. Baltimore 

See your dealer or write fcr Free booklet: 
“Modern pH and Chlorine Control” 


W. A. TAYLOR 


416 RODGERS FORGE RD. « 


HISTAMINE HYDROCHLORIDE 


Lemke 
(Histamine Dihydrochloride) 


C;H,N,; 2HiCl Mol. Wt. 184.02 
Standard Specifications 
Assay— 
On: basis OF 99.4% 
M.P. 242-246° 
Nitrogen 22.68% 
Chloride 38.1% 
Ash None 
Phosphates ............. None 
Sulfates None 
Ammonia None 
Moisture 0.4% 
Solution (1 gm. im 4 C6.) nncecccccccsnne Clear and 
colorless 


Prices on request 


p.t. LEMKE «0. 


Manufacturing Chemists 


250 WEST BROADWAY 
NEW YORK 13 


Whether the room temperature is 10°C or 35°C, whether 
the incubator is fully or partially loaded, temperature 
inside the Castle Precision Incubator remains constant 
within + 1/5°C and uniform from top to bottom and side 
to side within +7/8°C. These tolerances of constancy 


and uniformity are much closer than the +1°C recom- | 


mended by American Public Health Association. 


Secret of this remarkable performance is in the fact 
that heat is transmitted by interior radiation rather 
than by convection. Twenty-two gallons of water 
jacketing, temperature of which is accurately con- 
trolled by a capsule thermo-regulator, and which is in 
turn surrounded by an insulating air chamber mini- 
mizes temperature fluctuations. 


This generous water chamber with its large heat reserve 
compensates for heat lost by door opening and quickly 
restores required temperature in the incubator. 


Castle Precision Incubators are available in sizes for all 
bacteriological applications. Model No. 554 is recom- 
mended for milk analysis by agar plate method. 


WILMOT CASTLE COMPANY 
1212 University Ave. @ Rochester 7,N. Y. 
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1-C STRING 


1-A CATHODE RAY 1B EPL 


We state that this device makes records which resemble those made by a pho- 
tographic quality string galvanometer. Actually, in the case of certain types of 
wave forms, the fine stylus point on the EPL machine results in a much more 
accurate graphic copy of the electrical wave than is possible with the string 
machine. This is clearly illustrated in the reproduction of the chart made by a 
7-cycle sine wave on the string machine, the EPL direct-writing machine, and 
the inertia-less cathode-ray oscilloscope (Figures 1-A, 1-B and 1). It is easily 
observable that the string does not accurately follow the peaks of the sine 
waves and adds a spike at the peak of each cycle. The true graph of this wave 
is shown on the cathode ray tube record; and it will be seen that the EPL 
direct-writer makes an identical graph. 


abe 

2-A CATHODE RAY 2-B EPL 2-C STRING 


This characteristic is additionally demonstrated in the reproduction above which 
shows the record made by an artificial heart device made by three methods. It 
may be noted that the shape of the “T” wave is slightly slurred in the case of 


‘3-A ABNORMAL HEART, STRING 3-B ABNORMAL HEART, EPL 


The two figures above represent records made on an abnormal heart, subject, 
male aged 52, by both string and EPL methods. The EPL graph is sharp and 
well defined. 

NOTE: The new EPL Cardiogram At present, deliveries on AA-! priority can be made in 16 weeks. We 
Report Folder facilitates examina- are accepting orders for delivery in rotation as soon as prierity restric- 
tion and filing, and assures abso- _— tions are lifted. Light in weight . . . 27 pounds, compact in size... 
flute protection of the records. 1544” 1142” x 834”. $495.00. 

For additional information on the EPL Cardiotron, and the EPL Electro Ihalograph and 
Electric Shock Machine, write to Dept. BE. 


ne. 
45 WEST 18th STREET * ‘NEW YORK 11, N. Y. 


a-division of the ELECTRONIC “CORPORATION OF AMERICA 


Electro-Physical Laboratories, 


\ 
iiving instantaneous standard readings 
¢ 
her : 
ure 
ant : 
ney the string, and that the EPL graph is precisely identical to the cathode ray record. =a 
ster a 
on- 
; in 
ini- 
rve 
kly 
all 
. 


16 


SCIENCE—ADVERTISEMENTS 


offers full visibility—simplifies operation and assembly 


Mounting thermoregulator and circulat- 
ing-heating unit in a light-weight one- 
piece casting increases the proportion of 
usable bath space, simplifies assembly and 
eliminates all adjustable supporting de- 
vices. Entire operating unit lifts from top 
of container. 


Calibration marks and liquid levels can 
be observed through transparent, unob- 
structed wall of bath without sacrificing 
accuracy. 


Sargent heating-circulating system as- 
sures uniformity of temperature at every 
area to be within +0.25°C. Accuracy of 
regulation, +0.25°C. The linear expansion 


type thermoregulator is equipped with 
temperature reference dial to facilitate 
selection of temperatures from 0° to 60°C. 
Cooling coil permits operation of bath 
below room temperature. 


Width of Pyrex jar, 12 inches; depth 
of jar, 12 inches; water depth, 11 inches. 
Complete bath consists of heating-circulat- 
ing unit and thermoregulator, pilot light, 
Pyrex glass container, constant level de- 
vice, cooling coil, and cord and plug. For 
operation from 115 volt A.C., 60 cycle 
single phase circuits. 
$-84860 Sargent Constant Temperature Water 
Bath. As described, with cooling coil......$80.00 


E. H. SARGENT & CO., 155-165 E. Superior Street, Chicago 11, Illinois 
Michigan Division: 1959 East Jefferson, Detroit 7, Michigan 
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MICROSCOPE 
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BACTERIA 


Tue microscope ceased to be a toy and 
became a practical scientific instrument 
when the brilliant mind and clever fingers of 
Antony van Leeuwenhoek began exploring 
its possibilities. Soon thereafter, reports of 
his accurate observations of minute struc- 
tures were baffling his contemporaries. 

By establishing the art of properly grind- 
ing and polishing double-convex lenses, he 
obtained from a simple microscope magnifi- 
cation as great as 160 diameters. His other 
26 microscopes ranged in magnification from 
40 to 133. Through these, his eyes were first 
to observe Infusoria, Rotifers, and Bacteria. 

Leeuwenhoek achieved his fame by a rare 
combination of superior grinding, unique 
skill in dissecting and mounting objects, 
and remarkable powers of observation and 
deduction. 


HIS DISCIPLES STILL PROBE THE UNKNOWN 


Today, modern disciples of Leeuwenhoek 
are combining accurate lens grinding and 
observational skill to probe the unknowns 


GLEN 


of bacteriology, astronomy, chemistry, metal- 
lurgy, photography, and vision. Lenses and 
prisms in instruments of increased accuracy 
are the tools employed by these talented 
workers in industry, education and the armed 
forces. It has been Perkin-Elmer’s privilege 
to supply them with many of these tools. 

From the give-and-take of this experience, 
Perkin-Elmer has developed new ideas and 
new production methods which will bring 
to post-war analysis, control, inspection, 
and observation new refinements in scientific 
optical instruments. 

WHAT PERKIN-ELMER MAKES 

Custom-built optical instruments for in- 
dustrial analysis, control, and inspection. 

New optical devices to solve specific prob- 
lems, such as the all-purpose infra-red 
spectrometer. 

Special elements such as fine lenses, prisms, 
flats, photographic objectives, interferometer 
plates, retardation plates, Cornu prisms, 


Rochon prisms, Nicol prisms. Rez 
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MEDICHROME SLIDES 


MA NEUROANATOMY 
A series of 100 2x2” (35 mm.) Kodachrome 
transparencies (lantern slides) —- Photomicro- 
graphs made from the collection of Dr. Adolph 
Elwyn, Columbia University, College of Physi- 
cians and Surgeons, N. Y. C. 


MH NORMAL HISTOLOGY 

A series of approximately 800 2x2” (35 mm.) 

Kodachrome photomicrographs (lantern slides) 

of Normal Histology. 

CREDIT—Slides from the collections of ... 
Dr. Ramon Castroviejo, The Eye Institute, 
Presbyterian Hospital, New York City 
Dr. Moses Diamond, Columbia University 
College of Dentistry, New York City 
Dr. 8S. R. Detwiler, College of Physicians and 
ae, Columbia University, New York 

ity 
Dr. Adolph Elwyn, College of Physicians and 
me Columbia University, New York 


Dr 3. I. Kornhauser, University of Louisville, 
Louisville, Ky. 

Dr. Wendell J. 8. Krieg, Dept. of Anatomy, 
New York University College of Medicine 
Dr. Daniel Ziskin, Columbia University Col- 
lege of Dentistry, New York City 


ME EMBRYOLOGY 


A series of 16 2x2” Kodachrome Photomicro- 
graphs of Embryology. 


MD DENTAL PATHOLOGY 
A series of 137 2x2” Kodachrome projection 
slides, made with the cooperation of Dr. Charles 
G. Darlington and Dr. Oscar Miller of New 
York University College of Dentistry. 


MO1 OPHTHALMOLOGY 
A series of 200 2x2” (35 mm.) Kodachrome 
slides made with the cooperation of Dr. Donald 
Weeks Bogart of the New York Eye and Ear 
Infirmary, New York City. 


MO2 OCULAR PATHOLOGY 
A series of approximately 300 2x2” (35 mm.) 
Kodachrome Photomicrographs on ocular path- 
ology made with the cooperation of the Insti- 
tute of Ophthalmology of the Presbyterian 
Hospital of New York City. 


MS2 DERMATOLOGY and 


SYPHILOLOGY 
A series of 200 2x2” (35 mm.) Kodachrome 
transparencies (lantern slides) made with the 
cooperation of Prof. Frank C. Combes, Dept. 
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of Dermatology, N. Y. U. 
‘College of Medicine; Herman 
Goodman, M.D.; and Dept. 
of Health, N. Y. C.; Theodore 
Rosenthal, M.D., Director, 
Bureau of Social Hygiene. 


MS SKIN-NEVI and CANCER 
A series of 64 2x2” Kodachrome photomicro- 
graphs of the Histopathology of Certain Nevi 
and Cancer. From the Registry of Dermal 
Path., Army Med. Museum, series of the Ameri- 
ean Academy of Dermatology and Syphilology. 
Syllabus is included with each series. 


MT TROPICAL DISEASES 

A series of approximately 150 2x2” (35 mm.) 
Kodachrome transparencies (lantern slides). 
CREDIT: Made with the cooperation of Dr. 
Henry E. Meleney, Dr. Harry Most and Dr. 
Dominic DeGiusti, Department of Preventive 
Medicine, New York University College of Medi- 
cine. Slides Nos. MT45, 46, 47 are from the 
Army Medical Museum. 


MS3 DERMATOLOGY 

A series of 100 2x2” (35 mm.) Kodachrome 
slides on Skin Diseases made with the coopera- 
tion of Dr. George M. MacKee, Director, and 
Dr. Charles F. Sims, Associate, New York Skin 
and Cancer Unit of Post-Graduate Medical 
School and Hospital, New York City. 

The classification of diseases follows the classi- 
fication given in the tenth edition of Diseases 
of the Skin by Richard Sutton and Richard 
Sutton, Jr. 


MU UROGENITAL PATHOLOGY 
A series of 250 photomicrographs, photographs 
of gross specimens and clinical photographs 
being made with the cooperation of Dr. M. M. 
Melicow, Columbia University College of Physi- 
cians and Surgeons, Department of Urology. 


STRUMPELL and JACOB 
NEUROLOGY CHARTS 
A series of 21 2x2” (35 mm.) Kodachrome 
slides of the well-known Strumpell and Jacob 
Neurology Charts. 


KAPPERS BRAIN CHARTS 
A series of 9 2x2” (35 mm.) Kodachromes of 
the well-known Kappers Charts on the compara- 
tive anatomy of vertebrate brains. 


BANDAGING CHARTS 
A series of 12 2x 2” (35 mm.) Kodachromes of 
bandaging charts. 


C. SCHULTZE OB CHARTS 


A series of 20 2x2” (35 mm.) Koda- 
chrome slides of the well-known 
Schultze Obstetrical Charts. 
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PLATES AND FILMS FOR 
hotomicrography and Metallography 


ODAK offers a wide range of photographic materials for 
K varied uses in photomicrography and metallography. 
Two materials specially made for these purposes are Wratten 
“M” Plates Antihalation—with panchromatic sensitivity— 
and Wratten Metallographic Plates Antihalation—with or- 
thochromatic sensitivity. Both have very high resolving power 
and will give a wide range of contrast. 

The new, completely revised 14th edition of Photomicrog- 
raphy gives information on the films, plates, and color mate- 
rials recommended in this field. The book, priced at $2, may 
be obtained through photographic dealers. 


EASTMAN KODAK COMPANY 


Research Laboratories Rochester 4, N. Y. 


NEW DIFCO PRODUCTS 


Klett made --- 
Glass Absorption Cells 


Bacto-Penicillin Medium 
is a dehydrated medium designed for use in 
the small scale laboratory preparation of 
penicillin extracts. 


Bacto-Yeast Beef Agar 
and 
Bacto-Yeast Beef Broth 


have been prepared especially for use in 
determining the potency of Penicillin 
aceording to the procedure of Schmidt and 
Moyer. 


Bacto-Fluid Thioglycollate Media 


are prepared in accordance with the formulae 
of the N.I.H. and are recommended for 


determining sterility of Penicillin and other 
biologics. 


Specify ‘‘DIFCO” 


THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES 
INCORPORATED 
DETROIT, MICHIGAN 


Fused under high temperature with acid, alkali and other 
vent resisting Optical flat walls. Many stock sizes. 
Special requirements made to order. 


Sele manufacturer in the United States of fused Electrophoresis cells 
Makers of complete Electrophoresis Apparatus 


KLETT SCIENTIFIC 
ters, B10 Colerimeters, Electrophoresis Apparatus, Glass Standards, Klett Reagents 


Klett Manufacturing Co. 


179 East 87th Street, New York, New York 
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Spencer Instruments in Industry 


Science—more than ever before—has Typical fields of industry in which Spencer micro- 
scopes are widely used include Brewing, Canning, 


moved into the shop and factory and is Ceramic, Chemical, Dairy, Drug, Food, Metal, Paint 
now being applied toeveryday problems — and Varnish, Paper and Woodpulp, Petroleum, Phar- 


in the solving of which the microscope maceutical, Textile. 


Write for catalog of optical equipment pertaining to 


is of major importance. 
your industry 


American industry, out of its wartime 
experience, has proved the value of 
analysis and research. 


Spencer microscopes and equipment 
are used today in numerous branches 
of industry, and in many ways—to in- S 
spect raw materials, to observe the pencer 
effect of processing and to control the — g¢ypNTIFIC INSTRUMENT DIVISION OF 
quality of the finished products. AMERICAN OPTICAL COMPANY 
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